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1 Overview 


SC8800 is a TD-SCDMA and GSM/GPRS dual-mode baseband (BB) chip for user terminals. This 
document specifies the functions and features of SC8800. 


1.1 


SC8800 Features 


SC8800 is Spreadtrum's 1st-generation TD-SCDMA/GSM/GPRS ASIC solution chip. It inherits most of 
the features from SC6600 GSM/GPRS series (withimprovements), with the addition of TD-SCDMA 
dedicated functions. 


V.1.0 


Low power and high-performance device in a 0.18 um mixed signal CMOS technology. 

- External supply voltages: battery 3.6 V (typical), backup battery (optional) 3.0 V (typical) and 
RTC power supply 1.8 V (typical). 

- Internal supply voltages: analog 2.8 V (typical), digital VO 3.0 V or 1.8 V (typical) and digital 
core 1.8 V (typical). 

13 x 13 mm? 289-ball 0.8 ball pitch LFBGA package. 

Compatible with TD-SCDMA LCR standard in 3GPP Release 1999. 

Dedicated TD-SCDMA signals processing engine for signal conditioning, joint detection, Viterbi 

decoding and Turbo decoding. 

Compatible with GSM/GPRS Release 1999, DCS1800 and PCS1900 recommendations. 

Dedicated GSM/GPRS signal processing engine for equalization, channel encoding/decoding for 

all traffic and control channels, GMSK modulation and encryption/decryption (A5/1 and A5/2, 

GEA 1 and GEA 2 algorithms). 

System timing: 

- Low swing 26/13 MHz master clock input. 

- Programmable TDMA timing with 1/8 chip resolution in TD-SCDMA mode or 1/4 bit 
resolution in GSM mode. 

- Time tracking in power saving mode. 

Embedded microcontroller (MCU) for protocol stack and peripheral control: 

- ARM926EJ°, 32-bit RISC processor. 

- Separate 16K Cache and 16K D-Cache. 

- Separate instruction and data AMBA AHB bus interfaces. 

- Support the 32-bit ARM and 16-bit Thumb instruction sets. 

- Support Java extention intruction sets for efficient execution of Java byte codes. 

- External memory interface supports both SDRAM and Flash/SRAM. 

- JTAG for test and In-Circuit Emulation. 

Embedded DSP core for all TD-SCDMA and GSM/GPRS specific signal processing tasks: 

- Teak, 16-bit fixed point DSP core. 

- On-chip program RAM. 

- On-chip data RAM. 

Complete in-phase and quadrature (UO) component interface between the Digital Signal 

Processor (DSP) and RF module. 

Dedicated RF serial control interface and parallel control signals. 

Complete voice band codec: 

- Audio signal conversion between microphone/earphone and DSP. 

- Second set converters for auxiliary microphone/speaker. 

- Support of the Digital Audio Interface (DAI). 

- Stereo audio output. 

- Integrated microphone bias. 
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e Five! auxiliary analog inputs to a 10-bit analog-to-digital converter (ADC) for measurement 
purposes. 

e Three auxiliary analog outputs from digita-to-analog converters (DAC) for control purposes (AFC, 

RF power ramping control and one spare). 

SIM card interface with 3.0 and 1.8 V SIM card support. 

3.0 V as well as 1.8 V memory and I/O support. 

Larger keypad, up to 5 x 6. 

Serial/parallel interfaces: 

- Three UART, up to 460 k baud rate. 

- IrDA. 

- Two-wire serial interface. 

-  Three-wire serial interface. 

e On-chip PLL for programmable microcontroller and DSP clocks. 

e Real time clock (RTC) and alarm running on a 32.768 kHz crystal. 

* Power management with LDO for onchip as well as off-chip circuitry. 


ARM926EJ is a registered trademark of Advanced RISC Machines Limited. 
Teak? is a registered trademark of CEVA, Inc. 


1.2 Applications 
S C8800 provides a single-chip baseband solution to TD-SCDMA/GSM dual-mode wireless telephone 


handsets and data modems conforming to the TD-SCDMA standard (3GPP) and GSM/GPRS (Release 
1999, GSM850, GSM900, DCS1800 and PCS1900, quad-band). 


1.3 General Description 


SC8800 is a highly integrated mixed signal baseband processor for TD-SCDMA and GSM/GPRS 
applications. lt consists of an embedded 32-bit microcontroller and an embedded 16-bit DSP core and 
integrated many TD-SCDMA/GSM/GPRS -specific hardware accelerators and analog functions to simplify 
the system designs. 


The embedded MCU runs a real-time operation system (RTOS), performs the system control functions 
according to the GSM protocol stack, and services all peripheral components including man-machine 
interface. 


The embedded DSP provides data processing power for many TD-SCDMA and GSM/GPRS -specific 
physical layer signal processing, including power measurement of the serving and neighboring cells, 
frequency estimation and timing track, channel estimation/equalization, baseband data 
interleaving/deinterleaving, burst building, speech encoding/decoding, etc., and controls the operation of 
ASIC hardware accelerators. 


The system timing control provides clocks for the system and controls the mode of the system operations. 
The system timing control consists of the following parts: 
e A master clock input, which is the system clock for normal GSM operations. 
e A phase locked loop (PLL), which is used to generate clocks with higher frequencies. 
e A real time clock (RTC), which is used to count the seconds, minutes and hours and to maintain 
the system timing during the power-saving (sleep) mode. 
e Asystem timer, which generates the TD-SCDMA and GSM-specific timing bases. 
e A system state machine, which controls the system's normal operation and power -saving (sleep) 
modes. 


1 SC8800A1 has 6 inputs, and SC8800A2 has 5 inputs. 
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The baseband RF interface is a complete interface between an RF module and the on-chip digital signal 
processor (DSP). It consists of the following major parts: 
e A transmit path, which converts a bit stream to analog quadrature (VO) signals to an RF 
transceiver. 
e A receive path, which converts analog quadrature (1/Q) signals from an RF transceiver to digital 
signals. 
e An event scheduler, which controls the timing of the baseband Tx and Rx actions with the 
eighth-chip or quarter-bit accuracy. 


The RF interface also consists of the following parts: 
e An RF power amplifier control, which controls the timing of an RF power amplifier ON/OFF as 
well as its output power. 
e An RF serial port, which is used to program control registers inside the RF module. 
e RF parallel controls, which form a group of control signals to control the ON/OFF of the RF active 
components and passive couplers/switches. 


For the TD-SCDMA mode, accelerators are used for joint-detection, Viterbi decoding and turbo decoding. 


For the GSM/GPRS mde, the Viterbi channel equalizer (VE) is a hardware accelerator for recovering the 
information bits from the baseband digital VO data. 


The baseband channel encoder/decoder performs encoding and decoding functions for all GSM/GPRS 
traffic and control channels. It consists of the following major parts: 
e A convolution coder (CC), which performs the convolution encoding with 1/2, 1/3 or 1/6 rate. 
e Acyclic redundancy coder/decoder (CRC), which generates/checks parity bits for some of the 
information bits. 
e A Viterbi decoder (VA), which performs the decoding for the convolution codes with both hard 
and soft bits provided from the Viterbi channel equalizer (VE). 
e A FIRE decoder, which decodes the FIRE codes for FACCH/SACCH and some other control 
channels. 


The voice band interface is a complete interface between a microphone/earphone and the DSP, and it 
consists of the following major parts: 


e An uplink path, which converts the analog signal from a microphone to digital signals, performs 
filtering and outputs the data to the DSP. 

e Adownlink path, which converts the digital signals from the DSP to analog signals to drive an 
earphone or a speaker. 


e A Digital Audio Interface (DAI), which is primarily used for Full Type Approval (FTA). 


The peripheral control section provides Man-Machine-Interface (MMI) for keypad, LCD, etc. and serial 
data ports. 


The auxiliary Analog-to-Digital Converter (ADC) module provides five input channels! that can be used for 
battery management or other applications. 


The auxiliary Digital -to-Analog Converter (DAC) blocks supports Automatic Frequency Control (AFC), 
Automatic Gain Control (AGC) and RF power ramping. 


The integrated analog baseband processor provides ADCs and DACs for the baseband and voice band 


up/down links, power management circuits, all auxiliary drivers, PLL, a band-gap reference, and LDO 
regulators. 


1 SC8800A1 has 6 inputs, and SC8800A2 has 5 inputs. 
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Proprietary architectures and algorithms were developed for low power ASIC design and power 
management. Unique techniques are used for noise/offset calibration and cancellation. 


1.4 Block Diagram 


Figure 1 shows the chip-level functional block diagram of SC8800. This chip architecture is based on two 
processor subsystems, an MCU and a DSP subsystem, and other functional blocks are connected to one 
or both of the buses and provide various hardware accelerations and interfaces to other components in 


the system. 


32.768 kHz 
U SC8800 


FLASH/ MIC, GSM RF AFC, AGC, GSM RF TD RF TD RF 
SRAM Earphone Controls APC Signals Signals Controls 


SDRAM 


Figure 1: SC8800 chip-level functional block diagram. 
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2 Pin Information 


This section describes SC8800 external pins. It should be noted that some of the pins have more than 
one function for different applications. In that case, the function can be selected through control registers. 


2.1 Pin Type Description 


Table 1 explains the pin type symbols used in the pin lists. 


Table 1: I/O pin type description. 


[ T1 IC 
[ O0 [Ditaoupu —  — — .- | 
[ P  [|Powrsuply ^  — | 


AV Analog VDD 
AG Analog ground 


2.2 Pin Groups 


The following table lists the pins by function groups. 


Table 2: Pin Description by Groups. 


Pins | Description 
real time clock output 
A SSS 


Clock input, 

Crystal enable 

MCLKI master clock input 
XTLEN Crystal enable 


LSN pis 
SIMCLK SIM clock 
SIMDA1 SIM data 


SIMRST1 SIM reset 1 
SIMDA2 SIM data2 


SIMRST2 SIM reset2 
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Pms [Description — — — — 3 — —  . — - — 
SHAWFlshpis| ^ ——— — — 1] 
EMBH SRAM byte high 


EMBL | SRAM byte low eee 


EMCSN[3:0] SRAM CS signal, connecting to the chip select pins. 


EMOEN SRAM output enable, connecting to the output enables of memory devices to control 
data bus drivers 


SRAM/Flash interface, address valid 
T 


E 


DMC AS Connect to the column address strobe (CAS) pins for all banks of SDRAM 
| DMRAS [| Connect to the row address strobe (RAS) pins for all banks of SDRAM | AS) | Connect to the row address strobe (RAS) pins for all banks of SDRAM | 


EN 0] SDRAM chip select signal 
DMWEN SDRAM write enable signal 


CETE 0] EE data bus 


WEE 
RFSDA RF serial port data 


|RFSCK [| RF serial port clock A 


RES a A [DeL 1] RF serial EE ENE EE N latch enable 


FT — TIMING 

CONTROL pins 

RFCTL [0:15] RF Timing control 
OOOO 


EMEN 
[UARTZSPBpins| CL 


AE ANN 
[ARWJTAGpims OOS 
A NN 
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Pms [Description ^  — — — — — — — 
IUARTUSPÜpins| ——— 
UART data-terminal-ready 

UART request-to-send 

UART receive 


UART1/SPI1 pins 
U1CSN3 UAHT select 


U1CTSN UART clear-t o-send 


U1DSRN UART data-set-ready 
U1DTRN UART data-terminal-ready 


U1RTSN UART request-to-send 
U1RXD UART receive 


U1TXD UART transmit 


12C pins 


KEYPAD 

KEYIN[4:0] Keypad 5 column inputs 

KEYOUT[5:0] Keypad 6 row outputs 
EE 


TD-SCDMA 
Rx/Tx pins 
TDRXREF TD-SCDMA Rx internal reference, connect to a cap 


GSM Rx/Tx pins 
TXREF1 GSM Tx internal reference, connect to a cap 


TXQP GSM analog differential Q positive signal to RF module (Rx/Tx shared) 
GSM analog differential Q negative signal to RF modul (Rx/Tx shared) 
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| Pins — — Description — — O 
APC AFC pins 


APC1 RF analog power control, control DAC to convert digital data to analog control 
waveform 
waveform 


AFCOUT Analog frequency control output 
L 


S A 
MIC/AUX MIC 

CA EE 
AUX ADC pins | — SSS 


A ON d 
Speaker pins 
HEAD P LN 


HEAD P RP Headphone Right Plus 
HEAD P HN Headphone Right Minus 


[Others J oO SOS 
RFLNA RF LNA 


REMIXER 
RFPAHG RF PA high gain 
PAGSM PA GSM 


2.3 Pin List by Numbers 
Table 3 lists SC8800 pins by numbers. 


Table 3: List of SC8800 pins by ball numbers. 


LRS T Ben No | Pin Name | Type | Description | Reset State 


External voice Band 


[ 2 | Di | AUXSPP Aux Speaker. plus 
HEAD P RP Headphone Right Plus 


B2 HEAD P RN | AO Fisadphone RIT 


Minus 


[6 | = | bov | G |  MxedGND  |NA  — — | 
[7 | 0 . DVDDN | P | Mixed VOD —]|NA — — —  — — - | 
[ 8 | oe | AvDbL | P | PLVDD  ]|NA . —  — 
SE  PüPF — A | PULlow-pass Mer |NA | 
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['No. | BallNo. | "Pin Name | Type | Description | Reset Ste  — — | 
[14 | 2 | RTCVDD | P Eer REIN 
ERWE — P Eie 
[1 | œ | smak | o |  SMceck  |0 |] 
[18 | = SMDAT | 1 | SM cata —]|Z — —  —  - | 

[19 | e | VS | P | ExemaSMVDD |NA  —— — — — — y | 
[20 | œ | smst | O |  SMrsti —|0 Oo —  — ] 
EE D eer rm LE 
[27 | œ | sms | O | SIM reset 2 

[23 | T4 | wm | P | ExtemalSRAMVDD [NA — — | 
[24 | Gi | EMBA | O | SRAMbyehgh Umi — — — — — —] 
io VSS y 


[ EMBL | 
MEA —— EMCSNO SRAM CS 0 T. input 
Peme m DIEN 
MFS R S) 

ot —]-—Ewosvr o —| — Sm GET RIO — — — —— 
[3i | 8 | EMCSN2 | o |  SRAMCSZ iip — — — | 
[ 32 | k | EMCSN3 | o |  SRAMCSS iiu | 
[35 | k | EMOEN | o | SRAMOE — [|i.mu —  — - 
[34 | J| | EMWEN | O |  SHAMWE  i.mu — | 
[ 35 | k |  EMADV | O | SRAM/Flash Interface [0, input  — | 
[36 | "s | SPVDDI | P | SPVDD JM  — | 
[37 | Li | mo | O | SRAM address |O mpu = — | 
[38 | i2 | emm | O | SRAMaddress Ou | 
[39 | 13 | ma | O | SRAM adress [Umi — — = - | 
[40 | k | emas | O |  SRAMaddress 1 imput = | 

[ 4 | WEM | P | External SRAMVDD |N& — —  — F | 

[ Mi | ma | O |  SHAMaddes |O mp O O= | 

[ M2 | em | O | SRAMaddress |1,imput O | 
[45 | M3 | eme | O | SRW address, mn oS | 
aes 88 08 [NR E — — — 3] 
[ 47 | Ni | EMA7 | O | SRAMaddress [om | 
[48 | M4 |  EMAB | O | SRAMaddress —[0,imput | 
[49 | P! | —EMAS | O | SRAM address |O, m o - 
[ 50 | ne |  EMAIU | O | SRAMaddress |1, imput | 
[51 | G5 |  VBAT | P | External Battery im |NA —  — — | 
[ 52 | Ns | ema | O | SRAMaddress —[0,imput —  ă 
[53 | P2 |  EMAI2 | O |  SRAMaddess [Tmn | 
[54 | M | -EMAI | O |  SHAMaddes [iiu — | 
[55 | Hi | CLKSMEM | O | SRAMashcock [NA  — — — — | 
[ 56 | Ps |  EMA | O | SRAMaddress |1, m | 
[57 | m | emas | O | SRAM address |T mn — — — - | 
| 58 | T1 | EMAl6 | O | SRAMaddress |1, input — — —— — — 
[59 | T4 |  VMEM | P | EMema'SRAMVUD [NA — 
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No] Ball No. | Pin Name | Type | Description | Reset State 7] 
[50 | P5 | vssio | 6 H Os NA 
| 681 | R | EMAT7 | O | SRAMaddress | 1, input | 
[ 62 | T2 | emae | O | SRAMaddress |Om | 
Les | m | emar [o | saamadores [omu |] 


[ uU | emaa | O | sramaddress [omu — | 
EMS ME ER 
ee | m | ema | O | SRAMaddress [Bed 
er | v | -EMAB | O | SRAMaddress |i. — — — | 
es | vi | emaa | O | smamaddress imt | 
[69 | U |  EtMD | VO |  SRAMdaa  |7 — ^ — ^. | 
[71 | Fi | VD | P | Core Power N 
OER | vws | G | vws IN 
[78 | w | w | VO | smaa  |7 — — — — — — | 
[ 74 | V3 | ems | VO |  SRAMdaa  |7 — — | 
[i o1 
76 G5 VBAT External Battery In NA 
LESE Si aa 
[| m | wmm | P | exomersramivoo [na o 
7e T4 VMEM External SRAM VDD | NA 
| 80 | U5 |  EMD7 | VO |  SRAMdata |Z o 
ar} Wi [ba — | i6 WEE 
| 82 | V4 | 1 | VO |  SRAMdaa |z Oo | 
Noa a = EE E es T SH 
| 84 | V6 |  EMDIO | VO |  SRAMdata |Z | 
[85 | vs | em | VO | SRAMdata Z7 O o  ] 
| 86 | W5 | X EMDI2 | VO |  SRAMdata ZZ 
[ 88 | ws | Ems | VO |  SRAMdaa |z č | 
| 90 | R8 | VDRAM | P External SDRAM VDD'NA | 
[s | v | owe | o | sorambyemen |o | 
| 92 | œ |  DMBL | O | SDRAMbytelow O O= oO — —] 
SWERE —} 0 — SDRAM clock enable [0 — — — — — —— 
[94 | Wr |  DMBA0 | O |  SDRAMbamkO |0 — 
Po | Rm | Vs | G | vws N 
| 96 | V9 | MBA | O |  SDRAMPani [o |] 
[$7 | G5 | VERT | P | ExemaBateym |NA — | 
| 98 | T9 | meas | O | SDRAMCAS [o | 
| 99 | ws | DMRAS | O | SDRAMBAS o — O | 
[100 | V8 | DMACSNO | O | SDRAMOS || — 
[ 10i | œ | DMACSNi | O |  SDRAMCS |i Ss 
| 12 | WS | macs | O | SDRAMOS || O | 
[103 | wio | DMACSN | O |  SDRAMCS |i O= — | 
[ i04 | vo | CLKDMEM | O |  SDRAMdok [NA] 
[105 | mo | DMWEN | o |  SDRAMWE Jo —  — — | 
[ 107 | Ui | mao | O | SDRAMaddress [o | 
[ i8 | Wii |  DMAi | O | SDRAMaddress (0  —  — | 
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No. | Ball No. | Pin Name | Type | Description [Reset State 7] 
[19 | Vi | DMA2 —[ O | SDRAM address [0 
pto | Ui |  DMA3 | O | SDRAMaddess [o | 
[TT HB | VORAM | P T External SDRAMVDD|NA — | 
[ 12 | Wiz | mm | O | SDRAMaddess |0 — — — | 
[13 | Vi2 | 1 | O [SDRAM address 0  — . | 
[T4 | Um |  DMAG | O | SDRAM address |0  — | 
[T5 | Fi | VD —]-P | Core Power NR 
[ 116 | Ti2 |  DMA7 | O | SDRAMaddress jo č | 
[ 18 | Wis | ma | O | SDRAMaddess |0 —  — | 
[T9 | Ui | DMA9 | O [SDRAM address |0 — — — | 
[ i0 | Vis | DMATO | O | SDRAM address |0 ^ | 
[TM | wa | —DMANM —| O | — SDRAM address Jo — — — — o | 

122 | va | —DMAi2 | O | SDRAMaddress [0  — =  . 
[13-| GE | VBAT | P | External Battery In [NA 

126 V15 DMD2 VO SDRAM data Z 
[134 | H8 | VORAM | P  |EMema'SDRAMVDD|NA —  — ^ | 
[ 43 | vs |  PBNT | | | Powerputton |Z č | 
[i4 | Ut8 | xien | O | Xalenble [|i —  — . | 
[146 | Gb |  VBAT | P | ExemaBateym [NA  .  — | 
[i4 | Us | ake | O |  RrGde& NA | 
[148 | H7 |  HFSDA . O | HFSPidsa —|Z — — —  - | 
[ 49 | me |  RFSCK | O |  RFSPiclock 
[150 | Re | -HFSENT | O |  HFSPIenbls [ZS 
ist | Tie | AFSENZ | O |  RFSPlenblbe |Z  — . | 
[ 15 | Pi6 |  RFSENS | O |  RFSPIenblee |Z  — ë ë . | 
[153 | Pi; | RFOILO | O | BE aana [Oma  — 
[154 | Hi& | HFOILI | O | Rene — om 
N 


i 
VSSIO IO VSS 
RECTLS | O | TI AT 
[158 | Fis | VOD  ]| P | Core Power 1  — — 


brez | O | RF control [O-inut — — — — — 
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[ No. | Bali No. | Pin Name | Type | Description | ResetState 7 
[159 | Pi9 | AFOTA | O | RFeconr| [O.mpi Ss 
[ i60 | Pe | Rons | O | RFemro [O0 iu O o ë 
| 681 | Ni7 | AFOTS | O | RFconr| [Op ë ë — | 
es | Ne | menr | O | RFeonter [omn | 
164 | No | RFCILB | O | RFconol [Opt O  - 
[165 | Ci7 | VDDO | P | |OVD NR — ——  — — 
[ i66 | Mi7 | U2CSN3 | O |  UART2SP2 jo | 
168 
[ i68 me | U2DTAN | O |  UARIZSPB || —  —  — — 
[170 | ue | U2RTSN | O |  UARTNSPRB |i  —  — 
[| 71 | i8 | Reno | O | HFconr| |0.mu —  — | 
[2| tis | AFCTETO | O |  BFcmto [0mu — | 
[ 173 | Li7 | RHFCILiT | O | HFeonrl| [Opt — -| 
ELA a a E 
TERT] 
ELM — RFCTL14 RF control D, do 

LIE ME ak di dal. AM 
[18 | Ji | REINA | O | RFINA Y 

S ate —|-neuixeR | 6] — mike 
| 180 | G5 |  VBAT | P | ExtremalBatteryIn_[NA________________ | 
Piet | J19 | RFPAHG | O | AFPAhighgan [o | 
[ i3 | Jig | meo | | | ARMJTAG [0 — —- 
[184 | Hi8 | MID | | |  -ARMJTAG  |0 — — . — 
[185 | mo | moo | O | amsaa [Zz SCS 
| 186 | H7 | MMS | I! |  ARMJTAG |i «— »  - - O 
PEPA ES E AN 
| 188 | Hi6 | MIRSTN | | |  ARMJTAG Jo _______________ | 
[ i9 [Fis | VOD | P | Gore Power] NA 
iso | Gi9 | UOCSNS | O | UARTOSPIO |i — —  — OA 
188 | Fe | uon | O | _UARTOSPIO |i —  — — — — 1] 
| i4 | Fi9 | UORTSN | O | UARTOSPIO |i  —  — — ý 
[ 195 | Fi8 |  UORXD | | |  UARTUSPD [ZS 
[196 | Fi7 | oo | VO | aoso || . | 
mE EM ———À 
[ 19 | ti9 | ocs | O |  UARTISPH 
| 200 | E18 | UICTSN | VO |  UARTUSPH z S | 
[201 | Di7 | UTDSRN | VO |  UARM/SPM  |Z o  — 
[232 | Di8 | UIDIHN | O | UAHMISPH [1 — —  — — — | 
[2039 | Ci9 | ums | o |  UART/SPM |i —  — -. 
[204 | Ci8 | omx» TOR] 
[ae | acis | Vs | à | ves MT 
[207 | Gs |  VBAT | P | ExtemalBatteryIn |NÀ  — Oo - 
[20 | B18 | Pwa | O | Pw [0 | 
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SC8800 Device Specifications 


[No | Bali No. | Pin Name | Type | Description — [ResetStae  —ć | 
[20 | RS | Pwe | O | — PWM — — 

[21 | c7 | VOD1O | — BIN 
Pere | ma | Uxo | | |  UARISPR —|Z | 
[zi4 | Dis OREVNO | | | Keypad — |Z — — — — — — —] 
BE i6 [REV | 1 | — Kew — [ZS 
[216 | ar | RENS | 1 | Keypad |7 -.] 
[217 816 | KEVNS | 1 | — Kewad — |7 — —  - | 
Pais | cis | keyn | 1 | — Keypad z o  — — — — — —] 
[2:9 | Fis | VOD | P | ee 
[220 | mae | KEYOUTO [O | Keypad Joma | 
[ 22 | Bis | kvon | O | Keypad 0 imu | 
[23 | DM | KEYOU | O | — Kewad — |0 —— — — — — — -] 


KEYOUTS 2 Keypad EO 
| 225 | A15 | KEYOUT4 | | Keypad | 


EM — 4 KEYOUT5 Keypad 
LIB WES NEN 
[ 2: | Ei3 | VsSO | G | lOvsS — |NÀ  —  — 
[  VBAT | [External Battery in | 


TD-SCDMA Tx 
230 A14 TDRXREF internal ref, connect to | NA 


a cap 
TD-SCDMA Rx Q 


TDRXQP positive NA 


TD-SCDMA Rx Q 
negative 


Biz | TDRXIN TD-SCDMA Rx I 
negative 
EE TDRXIP TD-SCDMA Rx I 
positive 
DEM TDTXIN TD-SCDMA Tx | 
ESAS 
Els 
positive 
Konna 
A11 TXREF1 GSM Tx internal ref, NA 
connect to a cap 
TXOP AVO | GSM Tx Q positive 
TXAN | AVO | GSMTxü negative 
TXIN AVO | GSM TT negative 
243 TXIP AVO | —GSM Tx T positive 


RVDDBE | P | Analog BB VOD 
PSUB Substrate ground 


connect to a cap 


VBATA | P | Analog VDD 


TDRXQN 
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['No. | Bali No. | Pin Name | Type | Description | ResetState 7] 
[24 | Bb | VDNV || Donoue [NA — — — - | 
[249 | 8 | SENSE | - | Donotuse [NAS 
[25 | 09 | voe | - |  Chagempt NR 
[251 | a | ANATEST | — | Do netuse — |NA — — — — -— ë 
a Se eee Allee 9L NEM 
connect toa cap 
æ | o | a2 | ao | me NR 
[254 | B7 | Aac | AO | APC Control [NAS 
-25 | —BB | AGNDAUX | G | — AuGND IN 
[257 | œ | PAGSM | AO |  — PAGSM Ää ]|NA — — 
[258 | A6 | AVDDAUX | P | ——AUXVDD IN 
[259 | œ |  ADCM | AT | -ADCipuPINA4 |NA — — — — — | 
[ 260 | C7 | PRODTEST | - | Donotuse  |NA — . | 
Bet s | ADOS —| AT | ADC input PINS |NA — — — — -— | 
[254 | œ | Abo | A | ADO mputPIN O |NA O — —| 


Device 
Device 


VBATA [Analog VDD | 


VR BG MM 


270 D6 MICBIAS Al Microphone bias EM 
271 M VBREF1 Voice band ref, 
connect cap 


| AUXMICP | | AuxMiCplus | 


= D5 MICP —— O PE plus — 
EESB NEIN E EN 
ar | 22 ADDS PEER 


| Y | 


cai m i vssa | vss NA] 
[28 | Jii | vsss_ | G | vss [NA >] 
oW e EE a ENE 
ass | Ko | vss | G | vs Mm Oo —  ] 
ase | Ki | vse | G | vs mMm — — | 
[75 | i9 | vss | G | vs mMm — —  — | 
[28 | o |  VSS8 ESSEN 
[29 | ii | vssa9 | G | vss |NA — — | 


H 
op) 
op) 
e 


OD] DA DD OD 


! This is PROG on SC8800A1, reserved. 
? This is ADCI5 on SC8800A1, the 6" input to auxiliary ADC. 
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2.4 Multiplexed Pins 
SC8800 uses programmable pin multiplexing so that pin count can be reduced. Multiple signals are 
connected to a multiplexer that connects to an VO pin. Some YO pins have more signals than others. 
Figure 2 illustrates how a multiplexed pin is configured by address location and bits to select a particular 
function. Referring to the control registers for control of the pin function selection. 


V.1.0 


VDD 


SEL 


Output Function 0 


Output Function 1 


Output Function n 


Input Function 0 


Input Function 1 


Input Function n 


SEL 
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[No. [Pin Name | 2" Function Description 
UODTRN | SSCTLI TT 


UORTSN | SSDR T 
UORXD — | SSDX GE 
UOTXD | SSEST Dems 


Table 5: List of the 3rd pin functions. 


No. Pin Name 3" Function Description | Type | 
O 


[160 | [DSP2GPIO5 ë MO 
163 RFCTL7 DSP2 GPIO 7 ' 


Table 6: List of the 4th pin functions. 


Ne Ein Name [Function Descriplion Type 
70 
TO 
e fema feos TS 
e eme [OPIO 10 — — — io — 
[91 DMBH — [GPIOTI ë ë [VO __ 
70 

TO 
[ss |DMCAS Jero [WO 
[9 DMRAS — [GPIOi7 — — [O 


! This is GPIO 5 on SC8800A1. 
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[No [Pin Name | 4" Function Description | Type] 
TO 
70 


DMA4 GPIO 28 


DUAS GPIO 29 UO 


DMAG GPIO 30 
DMA7 GPIO 31 lO 


DUAS GPIO 32 
DMA GPIO 33 


GEEN 
121 DMA11 o aml 35 La 

jio 

TO 

jio 


1 „ This i is not available on SC8800A2. GPIO [24] is used for minute interrupt. 
? This is not available on SC8800A2. GPIO [25] is used for charger interrupt (CHINT). 
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[No. [Pin Name | 4" Function Description | Type _| 
TO 
TO 

179 RFMIXER GPIO 77 VO 


UOCTSN | GPIO 85 
192 UODSRN GPIO 86 VO 
93 O 


7 
194 jio 
TO 
iio 
TO 
jio 
ilo 


KEYOUTO  |GPIO 109 
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No. |PinName  |4 Function Description 
KEYOUTT | GPIO 110 
KEYOUT2  |[GPIO 111 


2.5 VO Buffer Selection 


With each VO pad, there is a register for setting the driving strength of the output buffer, and enabling of 
the internal pull-up and pull-down resisters. Figure 2 shows the programmable attributes of the VO pads. 
Refer to the control registers for setting up the driving strength and pull-up/down values at each VO pad. 


2.5.1 Digital Pin Output Driving Strength 


A digital pin’s output driving strength is programmable as follows. 


Table 7: Output driving strength of a digital pin. 


Programming value Maximum driving current (mA) 
pO 
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3 Electrical Specifications 


3.1 DC Specifications 


3.1.1 Absolute Maximum Ratings 


The functionality of SC8800 is subject to the absolute maximum/minimum values listed in Table 8. Do not 
exceed these parameters or the part may be damaged permanently. Operation at absolute maximum 
ratings is not guaranteed. 


Table 8: Absolute maximum ratings of SC8800 


[Symbo [Parameter OM Mex | Unit] 


DC drive current for EARP, EARN, AUXSPP and 
de AUXSPN 


Maxium ESD stress voltage, Huamn Body Model, 
any pin to any supply pin, either polarity or any pin to 
all non-supply pins together, either polarity. Three 
stresses maximum. 


Imax, DC Maximum DC Input current for any norrsupply pin 
Ambient temperature 
Tstorage Storage temperature 


V max, ESD 


3.1.2 Recommended Operating Conditions 
SC8800 is recommended to operate under the conditions list in Table 9. 


Table 9: Recommended operating conditions. 


Symbol [Parameter — — — — — — | mm [| Typical | Max [Uni 
VERT | Supply voltage from a battery | — 33 | EE | V | 


Junction temperature | 200. pom | vlas  [ c | 
Ambientepsratumudempereure. 599. A s MEAN 


3.1.3 Thermal Characteristics 
The thermal characteristics are as shown in Table 10. 


Table 10: Thermal characteristics. 


Symbol [Parameter —  - | Condition | Value [Unit — 
Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec DegC/watt 
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3.1.4 DC Characteristics 


SC8800 is fabricated with a 0.18 um CMOS technology. The typical core voltage (VDD) is 1.8 V and the 
VO supply (VDDIO) is typically at 3 V. The analog circuits are typically powered at 2.8 V. The core and 
analog power supplies are provided by the on-chip LDOs. The external battery can be connected directly 
to pins VBATA and VBAT. If not specified, VBAT means both. The power pins should be connected with 
a decoupling capacitor to ground (VSS, VSSIO). 


For the following table, Tamp = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all voltages are 
measured with respect to VSS, unless otherwise specified. 


Table 11: DC characteristics. 


[Symbol [Parameter — [Conditions | Min | Typical | Max | Uni” 


Total standb 
emma s ||| p cpm. 
Average active VDD = 1.8 V 
Digital supply voltage: pins VDDIO 


Digital supply 


Digital supply voltage: internal VDD 


voltage 


Digital input 


Input voltage LOW- 
Viu Input voltage HIGH - 0.7 Vpad Vpad V 
level 
Input leakage 
e jam NEE c Ro EN EE N 
Digital output 
Output voltage At lsink = 2,4,6,10 mA 
Output voltage At lsource = 2,4,6,10 
Analog supply voltage: pins VBATA 


Analog supply 


= 2.8 V 
Al pane blocks are 
Analog supply active, but no load at 
current EARP, EARN, 
AUXSPP and 
AUXSPN 


Analog supply voltage: internal AVDD 


avo [vote | N as [| 28 | 90 y) 
voltage 

RTC supply: pin RTCVDD 

PRTCVDD | Supply votas |) |  — [| 18 |] ë v 
[mowo | Supplycurent — | J [| 2) | m | 
ENE RENEE EIN EE IE 3I 
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Note: 
+  Vpad means the power supply voltage at the corresponding pad. 


3.2 AC Specifications 

A pin's AC characteristics include input and output capacitance, which determine loading for external 
drivers or other load analysis. The AC characteristics also include a de-rating factor, which indicates how 
much faster or slower the AC timings get with different loads. 


Table 12: Standard input, output and VO pin AC characteristics. 


Symbol] Minimum | Typical | Maximum T Units ] 


| it , all standard input and IO 


Output capacitance, all standard output and IO 
Output de-rating falling edge on all standard 
output and I/O pins, from 30 pF load Tar 0:166 NARF 
Note: 
1. The AC specifications are tested with a 30 pF load as indicated in Figure 3: 


"mE 


Test Point RE 30pF 


Figure 3: Test circuit of an I/O pin. 


2. The output capacitance and de-rating falling edge are measured under the condition of 
maximum driving strength: 24 mA @ 3 V. 


For the following tables, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all voltages are 
measured with respect to VSS, unless otherwise specified. 


Table 13: AC characteristics. 


Symbol Parameter Cole S Wel Max. E Un] 

P jme EEN AY [ome | 
frequency 

KI | 0 0 [| 7 [E c | MP | 
Open 


K TESSA IA O E RE 


Digital output 


Doop O 
m [Ours tine ^ qumum-mu 7 7 ] - [$ [7 


Tr Output fall time Output load = 20 pF 
Master clock input 


V meik Master clock AC coupling V 
amplitude 
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[Symbol | Parameter | Conditions| Mn Typical | Max | Umt | 


Ómclk Master clock duty 40 96 
cycle 


3.2.1 Master Clock MCLKI Timing 


The master clock is input from pin MCLKI. 


txon txol 


MCLKI 


Figure 4: MCLKI Timing Parameters. 


Table 14: MCLKI Timing Parameters. 


Symbol [Parameter — [ Min [ Typical | Max | Unit | 
MCK ogcn | - | 3846 | - [ ns — 


[ba  McLKllogielow | - | 3846 | - | ns | 
3.2.2 SDRAM Interface Timing 


Table 15: SDRAM interface AC specifications 


Symbol — | Min — | Max | Units | 


CLKDMEM period Ps id 
Control signals setup ime lo CLKDMEM rise | See note | 7+ Tau | [m8 | 
Control signals hold time to CLKDMEMrise | [| dT J 


EMD write data input setup time from 
EMD read data input hold time from 


Note: 
e  TakdeuyiS the value set in the delay control register. 


3.2.3 SRAM/Flash 


Table 16: SRAM/Flash interface asynchronous AC timing 


Read cycle time N*Toycle - Toe delay (note 1) 
T l 


EMBH/EMBL delay time 1 + N (note 3) 
Address delay time 1 (note 3) 


| Unit | 
Write Cycle time N*Toycle - Twe delay (note 2) A 
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[Parameter | Description — — — [ _ Min — — — Unit ] 
Tos ses, | EMOEN delay ime | Noe — —[ | 
[Tee | EMWEN delaytime — | — 1*Nínte3 | | 
Tos soy | EMOSN delay time | — T:N — | — 
KC 


EMOEN hold time AO SNR NI 
Address hold time Toyce Hold set + 1(see note 4) | ^ | 
Data hold time Teycie Hold. set + 1 EE 
WE hold time 


: ns 
BMW EN old 
| ns 


1. Toycle means the period of one cycle of ARM clock, N represents the value of read width that 
has been set in global registers. 

2. Nrepresents the value of write-width that has been set in global registers. 

3. Nrespectively represents the value of delay cell in global register. 

4. Hold set represents if the hold enable bit is set in SRAM/Flash controller register. 
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Write operation: 
ARM cl ock 


Tcs_del ay 


Tw. pul se 


Tdat hd 


SRAM FLASH Wi te Ti ning 


Figure 5: SRAM/FLASH write timing 
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Read operation 


val id data 


Figure 6: SRAM/FLASH read timing 


3.2.4 UART Timing 
The following is the UART timing diagram. 


y Tdata ; Tdata .: : m*n*Tdata. : 
mr > 

SS V YA NE ZEN JAN utan YE ZEN EDN ES ENE EN fu 7 aiai 
À stat A bto K bit X bt2 X bta X bta X bits X bite X biz Ë stopbits V start A bito X 
A O Sit LEES O A A A A LS LEES \...- 


Figure 7: UART timing 
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Table 17: UART Timing Parameter 


Symbol [Parameter | Min | Max | Unit | 
Biwi | T | - | ms | 
Note: 
e  T:1/(ARM clock) 
e m,n: register programmable integer 


The UART port can support up to 960 Kbit/sec data rate. 


3.2.5 SPI Timing 
The following is the SPI timing diagram. 


SCK S a : 


Figure 8: SPI timing 


Table 18: SPI Timing Parameter 


[Symbol |Parameter___________ | Min | Max | Unit | 
[Tos | BitWidth | T j| - | ns | 


Note: 
e T: 1/(ARM clock) 
. n: register programmable integer, n = 4, 5, 6, 7 .... 


SPI in SC8800 can support up to ARM CLK/4 data rate. 


3.2.6 12C Timing 


The following are the 12C read and write waveforms. The data rate of I2C can be up to 400 Kbit/sec. 
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" 1 
First command sequence i Second command 

1 

1 


Figure 9: 12C timing 
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3.2.7 Three-Wire Serial Interface Timing 


tousHt 


aucun tons 
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Figure 10: Three-wire serial interface timing parameters (mode 1). 
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: Three-wire serial interface timing parameters (mode 2). 
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Table 19: Three-wire serial interface timing parameters 


[Symbol [Parameter — Win [Max [Umit | 
Hass | Chip selectlow to SCK ow |T — [- [ns | 
[asm | Chip select low to SEK high |T - [ns | 
Haz | Chip select ow to SCK ow |T |- [ns | 
[ase | Chip select low to SCK high |T — |- frs | 
Hs. [SCK high pulse width —|WW2 |- [ns | 


His. — | SCK low pulse width — — [N'T2 |- — [ns — 
[ss [SCKoydetime [NT rs 
Hsu | SCK high to chip select higa |T — |- [ns — 
ies | Chip select high to SCK higa [T — [- — [ns — 
sore | SCK high to chip select high] |- [ns . 
Tose | Chip select high to SCK high [T — |- [ns — 


Note: 
1. T:the MCU clock cycle time 
2. N: register programmable 


3.2.8 JTAG Timing 


trckcv 


broke 


TCK 


TMS 


TDI 


TDO 
Figure 12: JTAG Interface Timing 


Table 20: JTAG Interface Timing 


Symbol [Parameter — - | Min | Typical | Max [Units | 
TCK period ee ee al 
TCK pulse widthhigh | ? | - | - [e 
TOK pulse width tow —[—?—| — —| - [>] 


[sums | TMS Input Set-up Time | ? | - | - ns | 
[imus | TMS Input Hold Time | ? | - | - |rs | 
|tsuro: | TDI Input Set-up Time | ? | - | - |s | 
[to | TDI Input Hold Time | ? | - | - |m | 
Ha — [Too bata e =e 7 
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3.3 Performance Specifications 
This section specifies the performance of some major SC8800 modules. 


3.3.1 TD-SCDMA Rx ADC 
Table 21: Rx ADC AC characteristics 


LLL email Mes T Mee um 


=> a a RENE V 
ip Common Mode Voltage | | ] 348 | Y] 
3dB Cutoff Frequency (LPF) | do | 2 | ME 


3.3.2 TD-SCDMA Tx DAC 
Table 22: Tx DAC AC characteristics 


Symbol [Note — — [ Min | Typical | Max [Unit 7 


Output Common Mode 145 V 
Voltage 


400 
Differential Output Voltage mVpp 


ee EE A AE 
Filter Attenuation @1M (LPF) | [| | | | 


pel Attenuation (0 1.2MHz 

meowemPum e 
i Attenuation @5.12MHz 
up] Y fea | le 
bes sed Gain Flatness 

mo oo N Y Y [os | je | 


3.3.3 GSM Baseband 


3.3.3.1 Baseband Transmit Path 


The outputs of GMSK modulator are converted to analog levels by 10-bit D/A Converters (DAC), and then 
passed to an analog Butterworth low pass filter. Each analog part has special offset cancellation. 


Table 23: Performance of the baseband transmit path. 


Conditions/Comments] Min | Typical [ Max | Unit] 
Transmission buffer lengih TO US lo Tis 


GMSK modulator 


SMEER moduior "= 
Input data word rate | ] 270883 | | kHz | 


VO interpolation output size 
DAC 


Num ber of Channels 
Resolution 
GMSK phase trajectory error 
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indudmg analog Wier T — 
NEN 


LP analog filter 
Cutoff frequency (3 dB) 
Group delay 

VO mismatch 


IQ amplitude mismatch o p | 
-xero o  — 


VO phase mismatch 
i [TXB[9-00 | | 306 | 
STZ" [ | 309 | 
xemo | | as 
TX_B [1:0] = 11 dT as | | 
[Ouputcommonmodevolagg | | T m ùv 
DGofse III Em 
Minimum load resistance 
[Smgeened N ef ker] 
[DWerenia| N BI ker] 
Maximum load Capacitance 
[Smge-ended ^  —  — | — TT BO] BET] 
[Dfferenial ^ |. 1| [1-9 [| 


Relative output power Complies with GSM 
speetra mask 


ORE SSCs o 
[N0Wg —— | | SET 
BERE gs 
woe — — | — | ë Te 
eom — — — | a 
Hox ë | — | — ë ë |i 
ERWE 


— 
EI 


3.3.3.2  Baseband Receive Path 


The differential VO signal from the RF module is first amplified by a programmable gain amplifier (PGA). 
After the amplification, the signal is modulated to single-bit words by S-? modulator at a frequency much 
higher than the Nyquist rate. Then the signal passes through a digital filter. Each analog part has special 
offset cancellation. 


Table 24: Performance of the baseband receive path. 


Conditions/Comments Min | Typical | Max ] Unit] 
Lie GEE SERM MEUS 


Input common mode signal range E 1.8 
. 2 dB steps controlled 

Input gain control range by 4 digital bits 18 

Gain resolution 


Gain control linearity $$ EES i 


Maximum analog input range 
after PGA Differential +1.8 


| Input sampling frequency | Eg N N 


Analog input antialiasing LPF 


3-48 single sided bandwidth [| œ] TOE] 
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[Parameter] Condiifons/Comments Min | Typical | Max | — Unit — 
Output data 

[Word rate ER 
NN. icd CRAT NE 
Signal to (noise + distortion) ratio |... [| 60 | 


Gain mismatch between VO 40.15 
channels 


| Absolute group delay | 
Group delay between I/Q 
channels (0 kHz — 100 kHz) 


3.3.4 Voice Band 


3.3.4.1 Voice Band Uplink ADC 
The performance of the voice band uplink ADC is as shown in Table 25. 


Table 25: Performance of the voice band ADC 


[Parameter | Conditions/comments | Min [Typical | Max | Units | 
[mptcommonmoderage | ra ]V - 
LT CUTS AS IE RR ond 


Maximum analog input range after Differential —— II 
PGA 


EIE 
We EE SE 
[ADC signal to (nose + distortion) ate || Te | Te —] 
[Digital outputword | SY ams J 


3.3.4.2 Voice Band Downlink DAC 
The performance of the voice band downlink DAC is as shown in Table 26. 


Table 26: Performance of the voice band DAC 


Parameter Conditions/Comments Min | Typical | Max | Units | 
| Digital audio mput sample rate 8] 
Input digita word IS [bs | 

OE resolution | 13 bie |] 


DAC Lu AT, to noise plus distortion 62 
ratio 


Analog audio output 


Low stop band rejection (< 100 Hz) 20 
Low passband edge (0.5 dB down 120 150 | Hz 
from passband level) 


High pass band edge (0.5 dB down 3.4 kHz 
from passband level) 
High stop band rejection (> 4500 Hz) 


Volume Control (for each of normal and auxiliary output) 
[ARA A 
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[Parameter — — — — Conditions/Comments Min [ Typical | Max | Units | 
[Gansepsze —  — — | y — |. 3 [1 e — 
Side tone amplifier 

[Gain range TT STE 
[Ganstpsze —— | 8$ | Ida | 


Minimum load resistance 


[Smdeened Re 


Differential EET SE tne ERN T 
Output amplifier 
Maximum differential output voltage | ^ AA TV 


LINE 
n IO MAN 
voltage 
Output common mode voltage 1.1 V 
Earpiece mute switch attenuation -40 a e 


3.3.5 Phase-Locked Loop (PLL) 
The phase-locked loop (PLL) is used for frequency synthesizers to generate different clocks. The VCO 
clock is divided by a programmable ”M”, and the divided clock is phase-locked to an external reference 


clock divided by a programmable “N”. The result is the output clock of the PLL at a frequency M/N times 
the reference clock frequency. The values for M and N can each range from 2 to 256. 


fout = fin * PLLMN[11:0] / PLLMN[ 23:1 6] 


Table 27: Performance of the phase -locked loop (PLL only) 


Parameter —  Condilons/Commenis — | Mim | Typical | Max [Unt | 
Hmutrfeeng 8 [ME ——] 
Frequency Rans | — — — — ge goe | 49 [MHZ] 
[Tong term jiter | Allothercvoutson — - — fs] 
Sron tem jiter — —[Alomerorutson — — — — | | — | 0 [proyme | 
[Seting ime — | External iter capacitor S00pF — | — | 10 | 29 [w — —] 
[Sieepmode — — Yes — — — — ë J OO CT 


3.3.6 RTC Oscillator 


SC8800 contains a RTC oscillator, for a specific crystal at 32.768 KHz. The 32.768 KHz crystal is 
connected with RTC32KI and RTC32KO 


Table 28: Performance of the 32.768-KHz oscillator 


Symbol | Min | Typica | Max [Units] 
Crystal Frequency BEE RE | 


Equivalent series resistance 65 KOhm 
Drive Level 1 UW 
o * EE ENE M: yj 


Internal power supply VRTC 


Input High Voltage RTC32XI | [08VRIG| | |  VRIC 
| | 


input Low Voltage RTC32X [9 | owe V — 
input Leakage, RTC32X EE EE AA 
input Capacitance RTCSRIRTGBO | | 18] s F 
Amplifier Stabilization Time pp Ts — 
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Parasitic Resistance 


Parasitic Capacitance, 5 E 
RTC32XI/RTC32XO a 


3.3.7 Automatic Frequency Control (AFC) DAC 


Parts of the AFC are a 10-bit D/A converter and a programmable gain output driver. Special offset 
cancellation is applied in the AFC DAC. 


Table 29: Performance of the AFC DAC. 


[Parameter] Conditionsicomments | Min [Typical| Max | Unit | 
FResoluion — — — — — | A CL Be 
[integral nontinearity ë o ë ë ë Ts ë Te 
[Differential nonlinearity ë | H e | Se 
Bu EE SA 


[Maximum load capacitance  |  d 90 | | PF | 


3.38 AGC DAC 
Table 30: Performance of the AGC DAC 


Parameter —— [Condiions/Comments [ Min [Typica| Max [ Units | 
LOI A —À MG Ee 
[Integral nontineariy —— — | — | — | 38 | TSR 
[Diferentialnoniinearty — | — ë — | eg | is 
[Semngüme — — | — — — — — H d Lus 
[Gain range EE 
Minimum ouputvokage | E [amp tv] 
Maximum output voltage [GanziS — — — — [| — —| 17 | 

MEER voie — — — esie 2 — — ]— 21 Lv] 
Ocio t EN HE E at 
[Maximum load capacitance — | | To PF_ 


3.3.9 RF Power Ramping Control DAC 


The RF power amplifier control (APC1 and APC2) consists of a 10-bit D/A converter and a 
programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 31: Performance of the RF power ramping control DAC 


Conditions/Comments | Min Typical | Max | Units | 


FResoluion OA ë Toe 
[integral nonainearty O OOOO O — — -— S 38 | e 
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Conditions/Gomments | Min | Typical] Max [ Units | 
Differential nominearity Ie SET 


EE Ee EE LN NI E 
|Ganrange TE 


[Minimum oupurwagg EE 
Ware E— — — —| 
[Maximum load capacitance | —— | 


3.3.10 Auxiliary Analog -to-Digital Converter (ADC) 


The auxiliary ADC is a 10-bit successive approximation A/D converter. The ADC has five input channels. 
Special offset cancellation is applied in the ADC. 


Table 32: Performance of the auxiliary ADC 


[Parameter > [Conditions/Comments | Min [Typica Max [ Unit | 
FHesowion CS ] 
integral nontinearty — — — —| — — — | H | 9 
Diferentarnonüneamy — — — | — — — — — — — | 2 58.] 
[Number of input channels — — EE 
fAnaloginputrange TE 
[Coweminime — P M M e e 
[Power up setting time — — — — O J ofh 


3.3.11 LDO 


SC8800 integrated low-voltage and low quiescent current low dropout regulators (LDO) for power supply 
and management purposes. Some extra LDO regulators are designed for external use. All LDOs have 
their own bypass control signals. External tantalum or MLCC ceramic capacitors are recommended to use 
with the LDOs. 


Table 33: Performance of the integrated LDO regulators 


[Parameter | Conditions/Comments | Min | Typical | Max | Unit | 
|LDOt (REO); o d e S e S 
OOR —— EE BR l 
AE S 


PER BEE ooo rejection 


LDO2 (LCM) 


urge OS RS co 


Output current 


; Required for stability and 
n E E 


O 
[Outputcapactor | Required for stabiity and] 31 | — — — — — o j 
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Conditions/Comments | Min | Typical | Max [Unit | 
[+ ripple rejection LEAN I r 
LDO_VBO O EN O EN EN 
Output voltage ee E 


ripple rejection 


LDO_BB Internal use only 


Output voltage E NE EE NN E LUE 
Output current = 


Required Tor eis and for stability and 


LDO_AUX Internal use eee — 
Output voltage — E HN 
Output current 


| 10 | mA 
; —— for stability and 
a AH 
LDO_PLL | Internal use only | 


Output voltage RE BREER — 


Br 
ripple rejection 


LDO_RTC | Internal use only | 


|LDO RTC — —  — | Internaluse only | 
Output voltage — TEE 1 — BEE 7/1.6/1.5 — N— 
Outputcurrent | 


Output current 


| 10 |mA | 
LIEN WO N CN 
ripple rejection 
lou ae LEES I vo 


Output current 


MEE ak 
: Required for stability and 
ea O A EC CA 
LDO for VDDIO 


Output voltage —— HE 3. — 8/2.07/1.8 — r — 
AA ea 


l S for stability and 


Output voltage 3.0/2.8/2.07/1.8 

= to 
. Required for stability and 

owe EE [ew [Le |e 

LDO for VSDRAM 

A AM 


Output current AA HRL [m .| 


: meg for stability and 
Output capacitor ripple rejection 50 uF 
LDO for LCD 


Output voltage + e 3.0/2.8/2.07/1.8 | TV | 
ao 


: —— for stability and 
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EES OER AS Lens Un 
LDO for VSM a Lg — 
Output voltage — EE 30282018 | v 


FOuputcumen — — — [30 [m 


Re uired for stabilit and 
Pa le 
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4 Functional Description 


This section provides detailed information about SC8800 functions, including description, control registers 
and software interface. 


SC8800 has two general-purpose processors, ARM926EJ MCU and Teak DSP. In general, the MCU and 
DSP control the operation of various ASIC hardware modules. The MCU or DSP prepares the data that 
needs the ASIC to process and sets up some control registers that tells the ASIC how to process the data. 
Therefore, the software control interface consists of data memories and control registers. The software 
interface sections define the organization of the data memories and the meanings of control register bits. 


41 ARM Memory Map 


On the ARM side, the address bus is 32-bit wide and the address map is presented in this section. In 
order to support multiple boot modes, the ARM memory space can be remapped after reset. 


Table 34: SC8800 ARM memory address map after reset 
Address Range | Memory Sector [SubSector O ^  — O |] 
L A A EE A 


A | 
0x0000_0000 — External Flash/SRAM Space | This Address space can be remapped, which is 
OxOFFF FFFF (default) controlled by remap control register Remap[1 :0]: 
0x00: default to external flash/sram. 
0x01: swap address space with internal rom. 
0x10: swap address space with external sdram. 
0x11: default to external flash/sram. 


SMCSO: 0x0000. 0000 — 0x 03FF_FFFF 
SMCS1:0x0400 0000 — 0x 07FF_FFFF 
SMCS2: 0x0800_0000 — 0x OBFF_FFFF 
SMCS3: 0x0C00_0000 —OxOFFF FFFF 


0x1000 0000 — Internal Shared Memory 0x1000 0000 — 0x1000_OF FF is used. 
0x1FFF_FFFF Space 2048*16 


This Address space can be remapped, which is 
controlled by remap control register Remap[1:0]: 
0x00: default to Internal rom. 

0x01: swap address space with external flash/sram. 
0x10: default to Internal rom. 

0x11: default to Internal rom. 


0x2000 0000 — 0x2000 OFFF is used. 
1024*32 
0x3000 0000 — Internal RAM space 0x3000 0000 — 0x3000_3FFF is used. 
Ox3FFF_FFFF 4096*32 


A A A 
0x4000_0000 — ARM External SDRAM This Address space can be remapped, which is 
0x1FFF_FFFF Memory Memory Space controlled by remap control register Remapf[1 :0]: 
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Address Range | Memory Sector | SubSector Cd 


0x00: default to external sdram. 

0x01: default to external sdram. 

0x10: swap address space with external flash/sram. 
0x11: default to external sdram. 


DMCS0:0x4000 0000 — 0x43FF_FFFF 
DMCS1:0x4400 0000 — 0x47FF_FFFF 
DMCS2:0x4800 0000 — 0x4BF F_FFFF 
DMCS3: 0x4C00_0000 - Ox4FFF FFFF 


0x7000 0000 — AHB Control Reg space : 0x7000 0000: ARMS Flash or SRAM External 
Ox7FFF FFFF Memory Registers. 
0x7010 0000: Interrupt Control Registers. 
0x7020 0000: DMA Control Registers. 
0x7030 0000: ARM9 SDRAM Control Registers. 


Ox8FFF FFFF 
goes 000 — — system Watch Dog —— — — O 
OO -[0x8100000 — — -  [lmerCoute — — — .  —  — - | 
[ —  — -[0x8200000 -[RemPase  — —  - 
Gee IE 
[— — — — —[0x8300.0000 sera 
[ — -[0OxM00000 [Sei — | 


It should be noted that: 
1. There-map (address space swapping) among the external flash/sram, sdram and internal ROM 
is controlled by strapping values on power up to remap [1:0] or write value to remap [1:0] when 
System has powered up. 
2. For internal shared memory, only 16-bit write and 8- or 16-bit read are supported. All Other 
memory accesses support byte, half word and word write/read. 
3. Page mode and Burst mode are supported for the flash memory read. 
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42 External Flash or SRAM Memory Interface 


4.2.1 


V.1.0 


FLASH Interface Features 


Only support 16 -bit-width FLASH. 

Support up to 1G Bytes FLASH, that is, up to 29 memory address pins , and HADDR [29:0]. 
Support up to 4 CS. 

Support optional asynchronous normal-mode read/write operation. 

Support optional asynchronous 4/8/16/32 page-mode read operation. 

Support optional synchronous 4/8/16/32/continuous burst-mode read operation. 

Support optional wrap or increase access in burst mode. We support real wrap mode burst. That 
is, one wrap burst is implemented by one external memory burst stead of divided into two bursts. 
Support asynchronous normal-mode read operation without ADV -latched address. 

Support asynchronous normal-mode read operation with ADV -latched address. 

Support asynchronous page-mode read operation without ADV-latched address. 

Support asynchronous page-mode read operation with ADV -latched address. 

Support synchronous single-mode read operation without ADV Jatched address. 

Support synchronous single-mode read operation with ADV-latched address. 

Support synchronous burst-mode read operation with address latched by CLK. 

Not support synchronous burst-mode read operation with address latched by ADV. 

In burst mode, support optional WAIT/RDY control. If WAIT/RDY is used, it acts as a valid signal 
for read data. Otherwise, fixed wait time is used. It's important that, in other modes, memory 
controller always uses fixed wait time even if WAIT/RDY is enabled, and in continuous burst 
mode and increase 4/8/16/32 burst mode, WAIT/RDY must be used, and only in wrap 4/8/16/32 
burst mode, two ways are selected by software. 

In burst mode, support an optional WAIT/RDY active watchdog to prevent system from dead 
lock by WAIT/RDY. 

In burst mode, the active polarity of WAIT/RDY is configurable. 

In burst mode, only support WAIT/RDY active one cycle before data. Not support active with 
data. 

In burst mode, support rising edge, falling edge or configurable of CLK. 

In burst mode, first access latency is configurable from 1 to 7. 

In burst mode, only support one data hold cycle. Not support two data hold cycles. 

In burst mode, only support linear mode. Not support interleave mode. 

In burst mode, 4/8/16/32/continuous mode can be selected by software. 

In 4/8/16/32 burst mode, wrap mode and increase mode can be select by software. 

Not support burst suspend. 

Support asynchronous write operation without ADV -latched address. 

Support asynchronous write operation with ADV-latched address. 

Support WP output controlled by software. 

The idle polarity of CLK for each CS can be configured independently. 

Support configurable read data valid time under normal mode. 

Support configurable first read data valid time under page mode. 

Support configurable following read data valid time under page mode. 

Support configurable first read data valid time under burst mode. 

Support configurable following read data valid time under burst mode. 

Support configurable read hold time. 

Support configurable write pulse width. 

Support configurable write hold time. 

Support configurable read-to-read turn around time. 

Support configurable read-to-write turn around time. 

Support configurable write-to-read turn around time. 

Support configurable write-t o- write turn around time. 

Memory clock is optional HCLK or HCLK/2. 
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Memory clock can be selected between clk_dmem_out and clk_smem_out. Clk_dmem_out is 
HCLK and clk_smem_out is HCLK or HCLK/2. That is, we support that FLASH uses HCLK/2 
and pSRAM uses HCLK. 

Support dynamic changing memory controller configuration register and FLASH/pSRAM 
configuration register when program is running in FLASH and pSRAM. 


SRAM Interface Features 

Only support 16 -bit-width SRAM. 

Support up to 1G Bytes SRAM, that is, up to 29 memory address pins , and HADDR [29:0]. 
Support up to 4 CS. 

Support asynchronous read operation. 

Support asynchronous write operation. 

Configurable timing parameters are the same as FLASH. 


pSRAM Interface Features 


Device List: 
Y  CellularRAM, synchronous burst and asynchronous, provided by Micron, Spansion (AMD), 
Infineon, etc. 


Y CosmoRAM, rev 2, synchronous burst and asynchronous, provided by Toshiba, NEC, 
Spansion (Fujitsu), etc. 

UtRAM, synchronous burst and asynchronous, provided by Samsung, Hynix, etc. 
Spansion synchronous burst pSRAM type 4. 

Spansion asynchronous pSRAM from type 1 to type 7. 

CosmoRAM, rev 3, Address/Data Multiplexed pSRAM, provided by NEC. 

Renesas and Cypress??? No data sheet for CellularRAM. 

Only support 16 -bit-width pSRAM. 

Support up to 1G Bytes pSRAM, that is, up to 29 memory address pins, and HADDR [29:0]. 
Support up to 4 CS. 

Support asynchronous normal-mode read/write operation. 

Support asynchronous 4/8/16/32 page-mode read operation. 

Support asynchronous normal-mode write and synchronous burst-mode read. 

Support synchronous 4/8/16/32/128/256/512/continuous burst-mode read/write operation. In 
these burst length, 128/256/512 is for full-page burst mode in Samsung UtRAM and Spansion 
pSRAM type 4. 

Support synchronous single-mode read/write operation. 

For CellularRAM, support Configuration Registers reads and writes by an optional output pin 
CRE. There are two ways to configure CR by software. One is that, software visits CR by reads 
and writes Memory Controller Control Register slave directly, and CRE is controlled by memory 
controller automatically, and CR loading data comes from HWDATA. The other is that, CRE is 
controlled just like a GPIO pin, and software can set/clear this pin directly, and then software 
can visit CR by reads and writes Memory Controller slave directly, and CR loading data comes 
from HADDR. Solution one is recommended and solution two is just a backup. On pSRAM bus, 
only asynchronous read/write is used to access Configuration Registers. 

The active polarity of CRE is configurable. 

Not support multiplexed address/data pSRAM. 

In the burst mode, initial access latency can be configured as variable or fixed. If using variable 
mode, WAIT/RDY must be used. 

In the burst mode, support separate read WAIT/RDY enable and write WAIT/RDY enable. 
Other features are the same as FLASH. 


RS RE 
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4.2.4 External Flash and SRAM Control Registers 
Base Address: 0x7000_0000 


[Address [Signal — [BitPos — — [Defaut — — Description — — — — — — — -] 
0x0000 | ExtMemCHo | [31:0] Read/Write | | | 


NA ee ee 
[0] 0x1 Read to read turn around ctl 

PP li fo | reastometumemondes. | 

PT for | Witeto read tum around ë 

xt |Wntetowrtetumaroundcl ë 


[7:4] 0x1 First read data valid time under 
burst/page mode. 

[11:8] 0x7 Read data valid time under normal 
mode 


IEB [Wmtepusewidih —  — | 
II fox  [Readhodüme —  . 
lO JM [Od —— Write hold time O 
[19:18 0x3 Second and following read data valid 
[ | —— Eg [0o - [Pagemodeag O | 
Ba — 1 | Burstmede teg —  — — | 
|[ 1| — — —]Bg [00 . Mas ^ — — — - -. 
| — | > > paa xt X — | Not use buffer in the ex mem ctl module | 
[ (| R8 (0 Bus error indicator | 
| | | y peras [0x0 — | Write protection ero | 
== A EE EE 


=e se = 0] meni | SRE SE bit definition and default value are 
ae same as ExtMemCtl0 

mum EE her 0] S n—— bit definition and default value are 
— HEAR — same as ExtMemCtlO 

Hum =e == 0] EWE GEEET ESSE bit definition and default value are 
the same as ExtMemCtl0 


Note: 
1. For all the ExtMemCtl registers, the bit field definition is exactly the same. 
Correct programming of ExtMemCtl registers based on the system configuration is needed to 
make the system work properly. 
3. ExtMemCtlO tp ExtMemCtl3 correspond to EMCSNO to EMCSNG separately. 
4. M Please refer to flash/sram/sdram data sheet for more info on read write timing. 


43 Bus Monitors Control Registers 
Base Address: 0x7000 0000 


[Address [Signal — | BI Pos —[Defaut — — [Descipon — — — — — — — 


0x0028 | ADDRO BE ReadWrle [SOS 
0x002C | ADDRO_MSK [313] Read Write | — 
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[0x0080 | RDATAO — BiU] —  [ReadWüte | — —  — — — — — —] 
[00084 |RDATAO MSK | (810) —  HeadWrte | — —  — — ^ | 
[0x0088 | WDATAO [B10 |ReadWrte | —  — 5 f | 
[0x008C | WDATAO-MSK | 810] HeadWrte | SS — ^ — à | 


[50040 [ADORTI — E CAE —  ReadWüe | — — — — — — — — —  — 
[0x0044 | ADDRI MSK |IS:0] —  C[ReadWrle | O — - y 
00048 | RDATAT [B0 — - [ReadWnte — — — — — o — — — 
Read/Write 

0050 | WDATAT (Bro — -  [ReadWrie — | — — — — — — — — - — -— 
[0x0054 | WDATAi-MSK]IS:0] —  -[ReadWre — | — — ^ —  — — — 


AAA EE 
[50058 [ADOR2 — [Big  TReadWne | — —  — — — — — — — - — 
005C | ADDR2-MSK | 1810) — — [ReadWnte — | — — — — —  —  — —  — 
0x0060 |RDATA2 — [DIO]  [ReadWrte | —  —  —  — — 
FOx0064 |RDATA2-MSK | 1810) — — [ReadWnte — | — — — — — -. — — 
[0x0068 | WDATAZ — [8:0] — — -[ReadWrle — | o — ' — — 
[0x006C | WDATA2 MSK | BIO — — —[ReadWüte | O —  — -— —  —  . 


[50070 [ADDR3 [RO —  -[ReadWüte | — —  — S  — — — — -—] 
0x0074 ADDR3 MSK [31:0] Read/Write 
ooors | Roata lío |medwme | | 
0x007C RDATAS3 MSK | [91:0] Read/Write 
[moo |womrai > [pro] [meaawme | O 


0x0084 | WDATAS MSK | [81:0] Read/Write | o O 


0088 [ADDR [B0  [ReadWüte T 
[0x008C | ADDR4 MSK | (810) —  [ReadWrte | = SoS 
x090 | RDATA4 — — [BIS] | Read/Write —] — — — — — — — — — — 
[0x0094 | RDATA4 MSK | 181:0) —  ReadWrte | = o S 
[0x0088 |WDATA4 (BIO | Read/Write] 
[0x009C | WDATA4 WER | BTO —  ReadWrte | — ^ — ^ ^  — - 


[GO0A0 [ADDS [B0  [ReadWrite |  — — ^  —  . 
FOxo0A4 ADDRS-MSK [[i3] | Read/Write] — — — — — å —  — S 
[0x08 |RDATAS [BIO ReadWrte | = — — -—- 
[OxODRC |RDATAS MSK [[TO] — [ReadWrte | S — — 
[0x0080 | WDATAS ^ [[S(0]  [ReadWrte | ^ — —  -  — - 
[0x0084 | WDATAS MSK | BTO —  ReadWrte |  —  — F7  . 


mos | ADORO — [I9] Rewe | — —  —  — — — - —  — 
[0X00BC | ADDR6 MSK [B10  [ReadWrte —| —  — 5 — —  . 
oco | ADATAS —| ETA — — -[ReadWnte — | — — — — — - ^ 
[Ox00C4 | RDATAe MSK | 181.0) — — C[ReadWrle — | — — - O= å  F — 
Ox00C8 |WDATAG [BIO — —  [|ReadWrte | — — — — — — — — — — | 
[Ox00CC | WDATAS-MSK | (81.0) — | Redwie | O —  — å 


[00000 [ADUR7 — CE —  [ReadWrte  —  — — — 
Fox00D4_| ADDR7-MSK [B0] — |ReadWne | — — — — — — — — | 
Ox0008 [RDATA7 — — i9] — —[ReadWrte | — — — — — — — — 
[Ox00DC | RDATA7-MSK [1310] [Read/Write —| — — — — — — — — — —3] 
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OXOOEO | WDATA7 [31:0] Read/Write | — 0 | 
OXOOEZ | WDATA7 MSK | [31:0] Read/Write | | 


OXOUES_ SIZE GE NN 
pa eC — ——— 
IEB IM — — — 
[| — — — 1198] EE Mass 
[| — — — [I$ WE 
Ia Monies 
— TA WE 
sa Mee R 
Es ME 


pK" AAA EG UNE: 
Doc [SZE MSK — [I8] —  —[ReadgWne y 
EA MEE 
EIE Moor T 

is Moss 
IEB L 1 3 
AAA T Ee 


| [RTW l |Monitor5 | | | | | 
[25:24] a 6 
[29:28] Monitor 7 


OXOOFO | CONTROL [31:0] Read/Write 


[1:0] Monitor 0 W/R Select 
2'b00: No monitor 
2'b01: Monitor write data 
2'b10: Monitor read data 
2'b11: No monitor 


BI Monitor 1 WIR Select 
EK Monitor? WIR Select 
[LESE | Monitor WIR Select 


[9:8] Monitor 4 W/R Select 
|. | leg fd Mito Wi Select | 
[13:12] Monitor 6 W/R Select 
DO IO e 15 NENNEN 
Monitors Interrupt Enable 


1'b0: Disable 
11: Enable 


OXOOF4 INT STATUS [31:0] Read Only 
[0] Mon. ira0 


|o IH] |  |Monirg | | OSY |Mon ig —^ | 
— —  — —— à ë 
[ 1| — —— 1 — —]-— Men is  — | 
[— -4-— O JH.— — -— gg EE 
| |. M8 | Mana —  — | 
|» OA Morir | 
lO IA poo [Monirmgz”________ | 


ox00F8 | INT CLEAR — [[3t:d] Write Only ||] 
| 1 Tror Write 1 to clear mon irao 
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po [fü  — |  —  Wrieitocearmoniai | 
|  ] | [B] /«—  ]| ^ d. [Wmeftocearmonid2 — — | 
4 | jWfteitocearmon ira | 
|. ] |  ]M4 Write Ttoclearmoniirgs | 


|. 1] | |f] Write to clear mon iras 
| . 1]. — 3HB. — — J|"  — . PNE TIO bier man Af 
| ] | Write f to clear mon ig 
EE EE EE EE EE EE 


4.4 MCU Interrupt Controller 


The MCU interrupt controller collects interrupt trigger signals, applies mask on them and generates one of 
the MCU interrupt signals, FIQ or IRQ (Figure 13). The interrupt triggers can be programmed to be either 
level sensitive or edge sensitive, triggered either at highdevel or at low-level in level-sensitive case, either 
at positive edge or at negative edge in edge-triggered mode. 


Polarity 
Edge/Level 


Interrupt 
Triggers 


zi 
2 
= 0 
oa 
d 
Go 
D 
an 
ul 


Figure 13: MCU interrupt controller. 


On SC8800A1, clock-independent interrupts include the following. 
Keypad 

CHINT 

Power Button 

ALARMO 

System Counter 

RTC timer 0/1 


o gue cm 


On SC8800A2, two more clock-independent interrupts were added. 
1. GPIO 


2. RTC Minute interrupt (through GPIO [24]) 


4.4.1  Interrupt Control Registers 
Base Address: 0Xx7010 0000 


[Address [Signal — [BitPos [Default | Description —  — — — — — — — — 
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0x0000 IRQ Status [31:0] Masked IRQ Status. 
ps Only 


|. | INT CT rte 0 [| RTC Timer 1 interrupt | Timer 1 | RTC Timer 1 interrupt oo O 


eree T o EA 
[| .  [COMMRX |2 |o | imtiromARMoomm. ne] 
C eom 3 o int trom ARM comm. — — — | 
Nena a Jo — - |Tmeriimempt ^  — — | 
INTER  |5  . |0 .TmerZiempi  — —  — — — - | 
— foom [6 0  |Iteruptfrom GPIO 
teg — 7 0. interrupt trom realtime clock — — | 
[Treg Je . [0 .  [Iemupfromkeyad —— | 
ea —  |8 . 0... [hempifomzo —— — 
EE A N EE 
[serao [m — [0 . — [Seralümtempt O O 
serial |12 fo [Sed iiempt O  — | 
[ —  —|dépyq — [i8 [0 — [mtmptfomdsp O O OO 
ede ig — i4 Jo —  -[Adcdoeitemp — — — | 
||. [geapolit |15 JO  |Geadoneinterupt = | | |] 
TR lr * A + 
PBINT | CHINT or charger input 
C fwon 7 fo interrupt from Watchdog 
se te — 18 [0 . -[Seral2itrmut ^ — — — —  - 
spe ia — 19 [0 . Speaker interrupt — | 
[ .. |dmamg — |2 |0 [DMAmtmpt — —  — — | 
weg 2 [0 |VBCiMemp — — — — —  ] 
[ — moniqo — 22 o  |BusmontorÜintemupg — O  - 


mon irq1 23 Bus monitor 1 interrupt 
emne |a O S eS 
mon irq3 25 Bus monitor 3 interrupt 
| immo las fo ro 
| | ¡monirga [27 [O |BusmonitorSinterupt | 
mon ig |28 [0  [Busmomtr6intempt — | 
men ia? ë fa |0  |Busmomtr7Tiemut  — ^ — | 


[  |dsp fg [39 o | DSP FRO 
S ee SEN 


NEN Lon aar Status Lar 0] L; —— Eae FIQ Status 
| ad EDT 
— — Raw — 0] —R ES SERS OT ESE interrupt status from different interrupt 
Status Read only sources. 


0x000C Interrupt Select | [31:0] Select bits for the corresponding output 
EN interrupt type between IRQ and FIQ. 
1'b0: IRQ 
1'b1: FIQ 


E ———— 

0x000 10 D E [31:0] Enable bits for the corresponding interrupt 

Enable — Sources. 
regum Ad EE 


0x0014 Interrupt [31:0] Write 1 to this register with corresponding bits 
Enable Clear Write only to disable the corresponding interrupts. 
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NE EEN N MEE A AE 
0x0018 Software [31] 0 Write to this register will issue a software 
A A A A AE 
0x001C Software [31] 0 Write 1 to this register with corresponding bits 
praes Interrupt Clear pu Write only to disable the corresponding interrupts. 


0x0020 Protect Bit 0 This register can only be accessed in privilege 
Read/Write mode. 
1'b0: Free access to interrupt control registers 
1'b1: Interrupt control registers can only be 
accessed in privilege mod e. 


0x0034 Default Vector | [31:0] 0 Default Vector Address. 
Address Read/Write 


45 DMA Control Registers 
Base Address: 0x7020 0000 


| Address | Signal  — — |BitPos | Default — | Description — O 


ur NN NER 
Register 
a ed EE, control the interval between the data 
transfer burst. The unit is bus clk 
ma [0 reserved O | 
S dtr] i eire — 


A XB - 7] -——— a 
N N MS E C NN 
i o 


0x0004 Channel 0 to 7 [31:0] 0 
interrupt enable Read/Write 
register 
EBENEN [ 7: 0] Le channel 0 to channel 7 interrupt enabl e. 
A 


E Ie] 


NE E 
Read/Write channel enable (channel data transfer 
EE JS Hi [star 
[2:1] Read-only data transfer size. 00: byte. 01: 
EE EE. N ii ai GEEL | 
Read-only desti nati on data address increase in 
[poc lue ee 
Read-only source address increase i n data 
O | ee 
JO EA LE AND MEN 


oooO | Fes Wate E poi nter enable 
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[Address | Signal [Bit Pos | Defaut — [Descrpon —  - — — — — — 
pu 


pT 
0 


[12] ReadWrite data transfer error. 
0 


NEM MEN ic [15:13] | Read/Write channel data transfer priority. 
—— 


m EG ER — 0 size ctl [31 num 


[ES eme 
I —— [15] EE Infinit data transfer enable. 
LEE 16] azn SS si ze. 


[26:25] ner data I NN size. 00: byte. OI: 
halfword. 10: vord. 

[27] Yes desti nati on data address increase in 
data transfer. 

[28] ve source address increase i n data 
ee — 


m" Tue 0 source [31 — esie 7 source SEER 
EE — 

mum annan 0 [31 MEM EE ar address 
ERES E address 

anar EE 0 link list [31 —— BERE Li N a a a aoo list pointer address 
eS OEA register 


Read/Write channel enabl e ida r data transfer 
REEL LL start 
[2:1] Read-only data transfer size. 00: byte. 01: 
IN Jos [mieddwt o | 
Read-only desti nati on data address increase in 
INN CO Ei 


p RT source PEUT increase in data 
transfer. 
B Read/ Write hardware regest enable 
0 
NENNEN AN So Lia 
0 
MEER [10] Read/ Write channel busy. 
0 
ME MEEN... N. 
0 


V.1.0 Spreadtrum Confidential and Proprietary 58 of 160 


EZB SPREADTRUM S C8800 Device Specifications 


[Address | Signal BA Pos [Default —  [Descrplon —  - — 


Ooo Tais 
pf A [15:13] anys channel data transfer priority. 


— —— 1 size ctl [31 a 


ma a 

0 
MR EN [15] ee Infinit data transfer enable. 
O IO id pommes pu 


[26:25] | Write-only data transfer size. 00: byte. 01: 
—— Is IE 
[27] Write-only desti ati on dii es increase in 
0 data transfer. 
[28] Write-only source address increase in data 
— HH RIR er. 
IEEE 
—— HA address 


— — 1 link list [31 Lar — Li —— — n! list pointer address 
peres register 


— — 2 config — 0] 


pee channel enable (channel data transfer 
start) 


[2:1] som data transfer size. 00: byte. 01: 
halfword. 10: word. 
— desti nati on data address increase in 
0 data transfer. 
Read-only source address increase in data 
0 transfer. 
— N Read/Write hardware regest enable 
o b ei 
ME ESO E 
se 
0 
AI 
0 
EBENE [15:13] | Read/Write channel data transfer priority. 
0 
o EE E Ed 


V.1.0 Spreadtrum Confidential and Proprietary 59 of 160 


GAUSPREADTRUM sen Device specications 


AAA o .g 
0x0064 Channel 2 size ctl [31:0] 


NENNEN LL mew 
LL [15] read Wi Infinit data transfer enable. 
EE [24:16] E EE NN, Size. 


[26:25] ER data LO NN size. 00: byte. 01: 
halfword. 10: vord. 
[27] Write-only desti nati on data address increase in 
LERE S Gee 
28] Write-only source less increase in data 
PA Gie 


— — 7 2 source [31 — "ResdiWrre source ——— — 
EE 

mn usi 2 us :0] "Hess nr A address 
[—— — EE — address 

— — 2 link list [31 EE a Li UG EXE ES a — —] list pointer address 
pointer register 

RO NENNEN! 


0x0080 Channel 3 config — 0] 


Read/Write channel enable (channel data transfer 
lc a start 
[2:1] Read-only data transfer size. 00: byte. 01: 
0 hal f word. 10: word. 
[8] Read-only desti nation data address increase in 
A EG Ad 
pa source address increase in data 
transfer. 


rice — 
a UN 
A ww 
E a NA 
EL iii 
D Er ee 
EI A eme ANN 
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A Ter — — — 


[26:25] | Write-only data POE size. 00: byte. 01: 
EN e IM 
[27] Write-only desti nati on data adess increase in 
O EN . ai 5 s 
A rn c] 
0 transfer. 


0x0088 Channel 3 source [31:0] Read/Write source address 
address 
oo o] 
0x008C | Channel 3 [31:0] Read/Write destination address 
destination address 
0x0090 | Channel 3 link list [31:0] Read/Write Link list pointer address 
pointer register 
E KEN L 


arn 
Ox00A0 | Channel 4 config 


A AE 
eee aie enable (channel data transfer 
2:1] Read only data reas size. 00: byte. 01: 
EE WE E 


[3] desti tati on data address increase in 
0 data transfer. 
Read-only source address increase in data 
0 transfer. 
EER hardware reqest enable 
A ame Ta Ts rea 
0 
ME MEE [10] Read/Write channel busy. 
0 
[| L ais 
0 
EN IESO S 
0 
pop p [15:13] | Read/Write channel data transfer priority. 
—— 
0x00A4 "amissa 7 4 size ctl | [31:0] | mM 
[11:0] ear total data ETER Size. 
—— [15] EE Infinit data transfer enable. 
[24:16] ars ¡A eed size. 


BEEN sis rev data Lii NR size. 00: byte. OI: 
halfword. 10: word. 
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[Address | Signal [Bit Pos [Default —  [Descrplon —  -— —  — — — 


[27] Write-only desti nati on data address increase in 
o remm — 
PA es 

— WAS rans tet 


Sao [EE 4 source [31 s^ "esie source ER 
s 

— — 4 [31 — "ResdWrie 7 desamor address — — —— —] address 
BERE EE address 


a EP 4 link list [31 —— TEE Li EER list pointer address 
p register 


DTE EER 5 config [15: TES 


p ROME channel enable (channel data transfer 
start) 


[2:1] Head-only data SIS size. 00: byte. OI: 
[qe qe Euer WR 
Read-only desti nati on data ad ES increase in 
leser |S es 


source address increase in data 
transfer. 


— hardware regest enable 
0 


Read/Write link list pointer enable 


ENG | N a 
0 

BEEN [11] Read/ Write data transfer done 
0 


[12] aL data transfer error. 


IBN Lud [15:13] ewm channel data transfer priority. 
— — 7 5 size cil — 2] 


(0) 
— — m [15] Read/Write Infinit data transfer enable. 
0 


[24:16] posue EIN Size. 


O O aa aiT eee 
hal f word. 10: verd 
[27] Wacom desti nati on data address increase in 
data transfer. 
28] Write-only source address increase in data 
[qur T nu 
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CA LUST n ER 


— — 5 source [31 — — source EWE 
— AR — 
Laer -chamsrg— —— 5 [31 "pror -RssdWite— matan address a — —— ————] address 
EE address 
— — 5 link list a — Li ——— 1 list pointer address 
pointer register 
LT 


RLE LL H H fs 
mole channel enable (channel data transfer 
start) 
[o [o a Jo m Ri ed | 
hal fvord 10: vrd: 
IR E 
data transfer. 
Read-only source address increase in data 
ML las EMEN 


oe harcvare reqest enable 


SE T ees 
0 
EU 

0 


[11] Read/Write data transfer done 
0 


[12] penne data transfer error. 


O LE [15:13] lak channel data transfer priority. 


m n— 6 size ctl E :0] 


[11:0] Read/Write total data SES si ze. 
0 


BENE [15] Read/Write Infinit data transfer enable. 
0 


DE 16] ae EE NN Size. 


[26:25] | Write-only data va size. 00: byte. OI: 
re — 
[27] Write-only desti fati on data address increase in 
A e | 
d 
IO EE UMEN BER 


— — 6 source [31 — EN source GER — 
— AR — 
Gee | Channels 100] Renate — 
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Address | Signal | Bit Pos [Default [Description SCS 
a EE 


pointer register 

A A EE A 
Ox0100 | ae ER 

Read/Write ~ enable (channel data transfer 
ai e ee] 
AA e co S rd 

halfword. 10: ord 

Read-only desti nati on data address increase in 

[Pre ese 


p eM source vem increase in data 
transfer. 
UNE Read/ Write hardware regest enable 
0 
oan link list pointer enable 
NENNEN LUE Sud 
0 
ME MEEN. N... 
AAA [15:18] E channel data transfer priority. 
0x0044 ERT EER 7 size cil mm :0] —— e 
[o 
pop du [15] ad Infinit data transfer enable. 
[26:25] ns data LL NAR size. 00: byte. OI: 
halfword. 10: vord. 
[27] we desti nati on data address increase in 
data transfer. 
[28] Yam source address increase i n data 
— AA 


— 08 — 7 7 source [31 — Rename source ——! 
— AR — 

Hoe BERE 7 [31 W^ ERWE EE a o address 
A address 

— —— 7 link list [31 €— — Li UG Ez ES a — —] list pointer address 
AE O register 
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46 External SDRAM Memory Interface 


4.6.1 


V.1.0 


SDRAM Interface Features 


Support 1/2/4/8 banks. For 8-bank mode, the maximum CS number is 2 instead of 4. 

Support 16 (2 DQMs) and 32 (4 DQMs) bit width. 

Support 1/2/4/8/16/full-page burst. For full-page burst, alternative bank access MUST be 
disabled. 

Support from 16Mbits to 8Gbits (No data sheet for 1G/2G/4G/8G bit SDRAM), that is, HADDR 
[29:0] is used. Support width-configurable row address from 11bits to 13bits, support width- 
configurable column address from 8bits to 12bits. 

Support 1/2/94 CAS latency for SDRAM configuration. That is, support configurable 
1/2/3/4/5/6/7 read back data latency. 

Support real wrap mode burst. That is, one wrap burst is implemented by one SDRAM burst 
stead of divided into two SDRAM bursts. 

Only support sequential type. 

Support AUTO-REFRESH. And this function can be disabled. 

Support self-refresh and support two ways to enter this state — software invoking and hardware 
invoking. If software writes a self-refresh command or a hardware signal is set to 1, SDRAM 
enters self-refresh state. If software writes a wake-up command or this signal is cleared to 0, 
SDRAM exits self-refresh state. Designer Note, all banks must be idle when entering self 
refresh, and tXSR must be met when exiting self-refresh. So for hardware invoking, maybe a 
output done signal is required. 

Only support big endian in SDRAM interface. 

Support up to 4 CS. That is, support up to 4die stacked SDRAM. And the mapping from CS to 
AHB is configurable, see Misc. Features for detailed. 

Not support CONCURRENT AUTO PRECHARGE. 

Not support SDRAM POWER DOWN AND DEEP POWER DOWN mode. 

Not support CLOCK SUSPEND mode. 

Not support BURST READ / SINGLE WRITE mode. 

Support configurable mode register and extended mode registers. 

Support configurable auto refresh interval time. 

Support configurable PRECHARGE command period tRP. 

Support configurable ACTIVE to READ/WRITE delay tRCD. 

Support configurable WRITE recovery time tWR. 

Support configurable AUTO REFRESH command period tRFC/trRC/tARFC. 

Support configurable exit SELF REFRESH to ACTIVE command time tXSR/tSREX/tSRFX. 
Support configurable LOAD MODE REGISTER command to ACTIVE or REFRESH command 
delay tMRD. 

Support an auto-refresh counter as a watchdog for SDRAM sleep. 

Support the following software direct command list for SDRAM: 

Initialize (Don’t provide this command because it’s not decided which mode registers are 
used) 

Pre-charge all banks (one command for one chip or for all chips) 

Auto-refresh (one command for one chip or for all chips) 

Load mode register and extended mode register (one command for one chip or for all chips) 
Selfrefresh (one command for one chip or for all chips) 

Resume (one command for one chip or for all chips) 

Support two options for software commands, one command for one chip, and one command for 
all chips. The option select depends on LDO driving strength. 

Support two options for auto-refresh routine, chip by chip refresh mode, and all chips a the 
same time mode. The option select depends on LDO driving strength. 


x 


ARES 
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e Support different SDRAM size. In detail, we make bank width, row width and column width 
configurable. That is, bank — 0/1/2/3 bits, row — 11/12/13 bits, column — 8/9/10/11/12 bits. The 
particular width for each type of SDRAM is decided and configured by software. The following 
list is a Summary for current SDRAM, and this just is a reference for software. REMEMBER, 
more types besides this list are supported only if their bank width, ow width and column width 
are in above lists. 


v 16M (1M*16) 2 banks row length = 11 column length = 8 
v 64M (4M*16) 4 banks row length = 12 column length = 8 
v 128M (8M*16) 4 banks row length = 12 column length = 9 
v 256M (16M*16) 4 banks row length = 13 column length = 9 
v 512M (32M*16) 4 banks row length = 13 column length = 10 
v 1G (64M*16) 4 banks row length = 13 column length = 11 
Y 26 (128M*16) 4 banks row length = 13 column length = 12 
v GAM (2M*32) 4 banks row length = 11 column length = 8 
v 128M (4M*32) 4 banks row length = 12 column length = 8 
v 256M (8M*32) 4 banks row length = 13 (or 12) column length = 8 (or 9) 
v 512M (16M*32) 4 banks row length = 13 column length = 9 
v 1G (32M*32) 4 banks row length = 13 column length = 10 
Y 26 (64M*32) 4 banks row length = 13 column length = 11 
v 4G (128M*32) 4 banks row length = 13 column length = 12 


e Support that SELF-REFRESH is issued separately for different SDRAM chips. 
+ SDRAM clock is HCLK. 


4.6.2 Control Registers 
Base Address: 0x7030 0000 


[Address | Signal [BitPos [Default  [Descripion —ć Žž  — 
ae ExtMemCtl0 [31:0] Read/Write 


[.-- 0 | a 0] | | Refresh | Refresh period time | time 


[7:4] Precharge period time 
aE 
es Wite resovey time | 
nig} Cas latency. Canbesetto2 ors. 


[17:15] burst length control. Set to burst of 8 
under normal condition (0x01 1). Set to 
full page under dcam write mode 
(0x111). 


[18] Control the mapping of sdram address 

to AHB address: 

0: (row_address, 
bank_address, col_address) map to 
AHB address (MSB to bit1). 

1: (bank address, 
row_address, col_address) map to AHB 
address (MSB to bit1). 


mm... MEE 19] OOo size of the SDRAM. Can be: 00: 
OOOO tae 01 :8Mx16, 10:16Mx16. 
LEE 


E po — 
ss 
N ieee o SEA 
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[SDRAM Tag 


Lanas MEMO S 0] Read/Write Per bit definition and default value are 
—— Same Em — same as ExtMemCtlO 

<== SE ao 0] dH —e—EE bit definition and default value are 
e — same as ExtMemCtlO 

NEM MEMO Ta :0] Lasse sar bit dstintion anddeukvsusa | bit definition and default value are 
AA o same as ExtMemCtlO 


AA To — [extended mode register Toad vals — 
[M LC... 
ER oe nieva commo — — 
| 
EG Suspension request 
IE oF Resume request — — — — 


[29:27] Indicate the ExtMemCtIN number used 
in initial A 


or CAS ene ë buffer flush 


E EE EE 
[| [lj Read ank | Reflex the EMCKE output vaule — | 
AO [Ext mem eerder —— 
HATO reso 2 
0S internal mem access error report enable | 
WS Mem controller watch dog enable | 

Trg for scram int done 


[7] Must be tied to be‘ r after 
initialization. 
EE EE WEE; 0 l Reseved |. | | | | | 
ERG — — ROM address remap base address 
NE O O EE Ed 


4.7 Watchdog Timer 
SC8800 provides a watchdog timer (WDT) that can reset the MCU subsystem if the MCU SW does not 
reload the timer. The timer has 32 bits. 


The counter is controlled by RTC clock. With RTC clock at 32.768 kHz, 32 bits provide up to 131,072 
seconds or more than 36 hours of count time. 


The watchdog works in one of the following modes: 
e The counter counts down to 0 and then sends an interrupt to the MCU. 
e The counter counts down to 0 and then reset the MCU subsystem. 
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The watchdog after HW reset is disabled by default. 
The control registers in WDT are controlled by a lock and only a specific value can unlock the register 


write enable. 


4.7.1 Watchdog Registers 
Watch dog Base Address: 0x 8000_0000 


[Address | Signal BitPos[Defaut ^  [Descripion —ć  — —  F | 

0x0000 | Load [31:0] OxFFFF FFFF | Watch dog Load 

T Rane | O 
Read 

0x0008 Control [81:0] Watch dog control register 

— | a ÓÀMÓ—HS 


[O | Watch dog interrupt out enable 
HT] — — — Watch dee vest eLenabis. —— | Watch dog reset out enable. | 


0x000C | Interrupt Clear [81:0] Write any value into this register clear the 
fem hoc ur... [seen er decada 
0x0010 Haw interrupt Raw watch dog interrupt 
A ss 


0x0014 Masked interrupt Masked watch dog interrupt 
T 


0x0C00 | Lock Register [81:0] Write Ox1ACCE551: unlock 

ee EEL ire an 
0 1’b0: unlocked 

| | JO Jess [tke 00000 


48 Timers 
S C8800 provides several timers at the MCU side. 


4.8.1 General-Purpose Timers 


The MCU sub-system provides two general-purpose timers. These two timers can be controlled 
individually. 


Each timer has a 23-bit counter and the stop count (one shot mode) or period count (periodical mode) 
can be set to a control register. The frequency of the count clock is 32.768 kHz (RTC clock) . 


At the end of the count, the timer can generate an interrupt to the MCU. 


4.8.2 Timer Control Registers 
Timer Base Address: 0x8100 0000 


Signal BitPos[Defaut — [Bescriplon —— — — — — ^ 


1 On SC8800A1, the clock is APB clock. 
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Signal Bit Pos [ Default Resa 


0x0000 TimerO load [15:0] Write to this register will reload the timer 
Bead wills with the new value. 

m €— —— | value [15:0] A RRSP VE the current timer value. 
aa peat my — 


EE Ee e EDE Only wer [3:2]: 
00: prescale timer clk (apb clk) by 1. 
01: prescale timer clk (apb clk) by 16. 
10: prescale timer clk (apb clk) by 256. 
11: undefined. 


Bit 6: 
1: select periodic mode 
0: select free running mode 


Bit 7: enable bit of this timer. 
Timer int status [15:0] BitO: TimerO Interrupt Status 
estoy Onl eK Timer1 Interrupt Status 
— —— | clear [15:0] ——— ——: to this register will clear the interrupt 
gias Only generated by this timer. 
mum EE NES _load [15:0] ES WEES edi ose dn to this register will reload the timer 
a with the new value. 


0x0024 Timer1_value [15:0] Return the current timer value. 
- A 


0x0028 Timer1_control — Bit [3:2]: 
Write Only 00: prescale timer clk (apb clk) by 1. 
01: prescale timer clk (apb clk) by 16. 
10: prescale timer clk (apb clk) by 256. 
11: undefined. 


Bit 6: 
1: select periodic mode 
0: select free running mode 
Bit 7: enable bit of this timer. 
Timer_int_status [15:0] Bit0: TimerO Interrupt Status 
o Only Bit1: Timer1 Interrupt Status 
———J————— A AAA OS 


0x002C | Timer1_clear [15:0] Write to this register will clear the interrupt 
ER Only generated by this timer. 
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4.9 RTC Timer Control Registers 
RTC Timer Base Address: 0x8F00_0000 


Signal Bit Pos | Default] Description — —  — — — — — 


0x0000 TimerO load [15:0] 0 Write to this register will reload the timer 
Read/Write with the new value. 

n— — | value [15:0] S ee the current timer value. 
fes A 


OS SE ST | control :0 —— 3g 5: enable bit GESSIT Pu 7] wake out put. 
vns Only 


Bit 6: 
1: select periodic mode 
0: select free running mode 


Bit 7: enable bit of this timer. 


Timer_int_status [15:0] 0 Bit0: RTC TimerO Interrupt Status 
Read Only Bit1: RTC Timer? Interrupt Status 


0x000C | TimerO clear [15:0] 0 Write to this register will clear the interrupt 
Write Only generated by this timer. 


0x0020 Timer1 load [15:0] 0 Write to this register will reload the timer 
Read/Write with the new value. 


0x0024 Timer1 value [15:0] 0 Return the current timer value. 
Read Only 


—————————————— 
0x0028 | Timer1 control [15:0 Bit 5: enable bit of wake output. 
Miis Only 
Bit 6: 
1: select periodic mode 
0: select free running mode 


Bit 7: enable bit of this timer. 
Timer int status [15:0] 0 Bit0: RTC TimerO Interrupt Status 
Read Only Bit1: RTC Timer1 Interrupt Status 


A ee E AAA 
0x002C | Timer1_clear [15:0] 0 Write to this register will clear the interrupt 
Write Only generated by this timer. 
LT 
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4.10 Remap and Pause Control Registers 
Remap Base Address: 0x8200_0000 


[Address | Signal [| Bit Pos [Default J Description — — — — — — — 


0x0000 | Pause en [15:0] 0 Write to this register will pause the ARM 
Write Only cpu, and ARM cpu will come out of pause 
state when any interrupt received. 


0x0020 [15:0] Read/Write 


L 
[1:0] power Remap memory space. 
strapped in, See 1.1.1 
default 0 


4.11 MCU Peripherals 


Many peripheral control functions are provided for easy system integration. 


Most of the peripherals are controlled by the MCU, including data ports, SIM interface, keypad interface, 
etc. The data ports are provided for data transfers with other devices, and they include both serial ports 
(UART and 2-wire serial interface) and a parallel port. 


The MCU control registers are listed with the functional modules. Only 32 bits read and write are 
supported for control register access. 


4.12 UART Controller 


SC8800 provides three UART ports, UARTO is on the MCU side, and UART1 and UART2 can be used on 
either the MCU or the DSP side. 


4.12.1 Overview 
SC8800's universal asynchronous receiver/transmitter (UART) serial interfaces are compatible to National 
16550 or Intel 8251 asynchronous serial interface. Following are the features the UART interfaces 
provide: 

e  Full-duplex operation. 

e Hardware flow control support. 

e Support full modem hand-shaking signals. 

e 128 byte of Rx FIFO and 128 byte of Tx FIFO. 


Each UART in SC8800 shares the same design and has an independent baud rate generator, which is 
used as a clock reference for data recovery. Each of them also has a 128-byte Rx FIFO and a 128-byte 
Tx FIFO to decrease MCU interrupt load during the data receiving or transmitting. In the text that follows, 
only the register and signal names of the UARTO are used. All of these references apply to UART1 and 
UART2 as well. 
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4.12.2 Functional Description 
Each UART includes the pins as shown in the following table. 


Table 35: List of UART pins. 


[Pin Name | Signal — — [VO [Description — — — — — — — — — — — — ——] 
[UOTXD [Transmit data_[O | Transmit dag —  — — —  — — — — | 
-UORXO—| Receive data —[1 — | Receive data nate] 


UORTSN Ready to send When hardware flow control is disabled, programming the 
UART CTLO bit 6 directly controls this output. That is, this pin 
is the inverse of the UART CTLO bit 6. Hardware flow control 
is disabled by default. If receive hardware flow control is 
enabled through writing the UART_CTL1 bit 7 to 1, ready to 
send signal will be auto generated in hardware. In this case, 
UORTSN remains high as long as the number of unread bytes 
in the Rx FIFO is greater than the configured threshold value, 
which is specified in the UART_CTL1 bit 0 to bit 6. 


UOCTSN Clear to send The value of this input signal is indicated by the UART STSO 
register bit 9 after logical inverse. When the UOCTSN input 
changes value, an interrupt is generated towards the MCU. If 
hardware flow control is enabled and the UOCTSN input pin is 
low, the UART immediately stops data transmission on the 
UOTXD output pin after it completes the current data byte 
transmission. 


uu LN terminal er output is directly controlled by programming the 
Ma E MES UART CTLO register bit 8. Please note that the 
output is the inverse of the register bit programmed. 


UODTSN Data set ready The value of this input signal is indicated by the UART STSO 
status register bit 8. When DSR input changes value, an 
interrupt is generated towards the MCU. 


Note: If Ring Indication and Carrier Detect signals are required for this interface, they can be supplied by 
using two GPIO pins. 


The size of Tx FIFO for the transmission is 128 bytes. It uses a FIFO pointer to monitor the number of 
data in the Tx FIFO that have not yet been transmitted. The MCU can read the UART_STS1 bits [15:8] to 
access the pointer. 


The UART also uses a configurable Tx interrupt threshold that can be configured by writing to the 

UART CTL2 register bits [14:8]. This field specifies the number of empty spaces that must be available in 
the Tx FIFO before issuing an interrupt. Whenever the number of empty spaces exceeds this value, an 
interrupt is generated to MCU (UART STSO Tx FIFO empty bit, bit 0). The interrupt bit in the 
UART_STSO Tx FIFO empty bit is automatically cleared when the number of empty bytes in the Tx FIFO 
equals or falls below the specified Tx FIFO threshold. 


The size of Rx FIFO for receiving data is 128 bytes. It uses a pointer to monitor the number of characters 
in the Rx FIFO that have not yet been read by the MCU. The MCU can access the pointer by reading the 
UART_STS1 bits [7:0]. 


The UART also uses a configurable Rx interrupt threshold that can be configured by writing to the 
UART CTL2 register bits [6:0]. This field specifies the number of unread data that must be available in 
the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds this value, an 
interrupt is generated to the MCU. The interrupt is cleared by MCU reading the data out. 
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The UART interface also uses a receive timeout threshold, and the threshold can be configured by the 
UART_CTL1 bits [13:9]. Using the receive timeout interrupt prevents deadlocks, which occur when 
unread data are present in the Rx FIFO, but are not enough to generate a normal Rx interrupt. An Rx 
FIFO full interrupt (UART. STSO bit 0) is always issued when the configured Rx timeout threshold time 
has elapsed and unread data are present in the Rx FIFO. When the CPU reads the last data in the Rx 
FIFO, the timer is reset and the interrupt is cleared automatically. Setting the timeout threshold to zero 
disables the timeout function. 


When receiving dat a, UART also generates parity error/framing error if error condition appears. Also, if 
the receive FIFO over runs, an error interrupt is generated. Write to corresponding interrupt clear bits will 
clear these interrupts. 


4.12.3 6-Wire UART Interface 

This UART port is UART 0, used only by the MCU. It consists of the following pins. 
e UOTXD, data output. 

UORXD, data input. 

UODTRN, active low. 

UORTSN, active low. 

UODSRN, active low. 

UOCTSN, active low. 


The hardware flow control pins are also shared with JTAG pins, i.e., when JTAG is used, only Rx and Tx 
pins are available, reducing to a 2-wire UART port. 


4.12.4 2-Wire UART Interface 
This UART is UART 1 and can be used by either the MCU or DSP and consists of the following pins. 


e U1TXD, data output. 
e U1RXD, data input. 


There is no hardware flow control for this UART interface. 


4.12.5 UARTO, UART1, UART2 Registers 


ARM UARTO Base Address: 0x8300_0000 
ARM UART1 Base Address: 0x8400_0000 
ARM UART2 Base Address: 0x8E00_0000 


DSP1 UART Base Address: 0xD000 
DSP2 UART Base Address: 0x7C00 


DSP ARM Bit A 
Address | Address Pos escriptio 


UART_TXD [7:0] N/A Write data to this address initiates a 
0x00 0x0000 Write only | character transmission erareco transmissor Moug xto. tx fifo. 


5 
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DSP ARM Bit 5 i 
Address | Address Pos | Description | ion 


UART_RXD [7:0] N/A Reading this register retrieves the next 
0x02 0x0004 Read only | data byte from the rx fifo. 


SS 


H | Read oy | 
Row Rx fifo full. 
This bit is set when the number of rx fifo 
data bytes is larger than the rx interrupt 
watermark value. Auto cleared when the 
condition disappears. 
Row Tx fifo empty 
This bit is set when the number of tx fifo 
data bytes is less than the tx interrupt 
watermark value. Auto cleared when the 
condition disappears. 

— 

0x04 | 0x0008 
ENE 


N 


A O [O datan SCS 


WOND data out 
[13] 


= = 
is E 


Rx tout: This bit is set when receive time 
is out. Auto cleared when the condition 
disappears. 


— TER wma | eS 


VEERA 
ES 0x000C ae F BEES 
RR 


Ed. 
TRER Read/Write T 
| [0] po | Rx_fifo_tull interrupt enable 
— — — [t] fo — rio emp miemupt enable 
[  — - [ER 0 Pary error interrupt enable 
[ . -[|B| fo Framing error interrupt enable 
oxos | oxo010 |— |4 [0 FA overrun interrupt enable 
[ . —[|B| |o Dsr change interrupt enable 


Cts change interrupt enable 
0x0014 n— ICL 


Break detect interrupt enable 
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= 


U 


:8 Unused 


| 


Rx_tout interrupt enable 


Sala 
ala] ro 


o 


14] | Unused 
Write Only 


— 


Unused 
Unused 
Write “1” Clear parity error interrupt 


[2] 
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DSP ARM Bit D ipti 
Address | Address Pos escription 


|. TB]. JO [| Write “1” Clear framing error interrupt 
| ..L1]1M TO | |Write*”Clearrx fifo overrun interrupt 
[pp [0 |Write“1”Cleardsr_change interrupt 
[6 JO |Write*”Clearcts_change interrupt 


|. A JO | T Write “1” Clear break detect interrupt 
[— — - [H28 [Uused CS 


[13] Write “1” Clear Rx tout interrupt 


[i54 |Unued | ^ — — — — —] 


¡E 

HART GTR |BO] | SSS o y ý 
Odd_Parity 

| [^ [5 ume top. | 
Parity_ enable 

| [|^ [0 pariy dabled, 1: party enabled. — | 

[3:2] Byte - length, data bie length. 
Fee 0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 8 bits. 
: Stop_Bit_Number 
0: unused, 1: 1stop bit, 2: 1.5 stop bits, 3: 
2 stop bits. 
Ready To Send 
When receive hardware flow control is 
not set, this bit controls the output of rtsn. 
When rhwf is set, this bit is controlled by 
oxoc | 0x0018 ren grave 

When tx fifo is empty and tx is idle, 
setting this bit forces the tx data output 
low. 
Need to be cleared by mcu. 
Data Terminal Ready 
This bit controls the dtrn output 
ud : Irda TX polarity inverse 
zu : Irda TX enable 
Ir dplx : Irda TX/RX enable 
Ir wctl : set “1”, increase pulse width for 
one clock. 


OxOE 0x001C 
Heceive Hardware Flow Control Thres 
hold 
When rhwf is enabled, if the number of 
unread bytes in the rx fifo is greater than 
the receive hardware flow control 
threshold value, the rtsn is set to high to 
stop the remote tx. Rts bit in the control 
register is also cleared at this time. 
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DSP ARM Bit D ipti 
Address | Address Pos escription 
|. [O39] jo |  |Receive Timeout Value 


T Id |0 | UART self Loop: Tx input to Rx 
| [t5] JO [| DMA en: enable uart fifo control by DAM 
C 


EL EE 
TEE] 
go of receive int Warteriiark 

0x10 0x0020 


Unused 


A 
O Transmit WE Watermark 
HR [Use 
EE ETE 
MA EE 

| we | oa TA 


D ESA E 
UART CKD1 | 4:0] [O [| Clock divider bit 16 to 20 
O4 | ox0028 | — [153] 
| |] 


—l a 
= 


— 
dd |] 


UART STS2 | [15:0] Read only 

Masked Rx fifo full 
This bit is set when the number of m fifo 
data bytes is larger than the rx interrupt 
watermark value or when receive time is 
out. Auto cleared when the condition 
disappears. 
Masked Tx fifo empty 
This bit is set when the number of tx fifo 
data bytes is less than the tx interrupt 

0x16 0x002C watermark value. Auto cleared when the 
condition disappears. 

| AN 


al hy 
2 


EE DSP bus wait cycle 


4.13 SPI Interface 
SC8800 provides up to 3 SPI interface ports, which share the pins with UART and IrDA. 
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Table 36: Organization of the serial ports 


| |  . | Serialport0 | Serial port 1 Serial port 2 
[User — —]| MOU | Shared |  Shaed — 


Function 1 | | UARTO UART 1 UART 2 
| Function 2 | SPIO SPI 1 SPI2 
Function 3 f | | MA | 


The signals are mapped to the pins as shown in the following table. 


Table 37: Pin mapping for the serial ports. 


[DART Pns  [SPIPins — ] 
SPIDI 
A —[SPLCSN3 >] 


4.13.1 Serial Port Interface Control Registers 
ARM SPIO Base Address: 0x8300 0000 
ARM SPI1 Base Address: 0x8400 0000 
ARM SPI2 Base Address: Ox8E00 0000 


DSP1 SPI Base Address: 0xD000 
DSP2 SPI Base Address: 0x7C00 


El ne | Sem [fey [ nmn [ ese 
Address | Address Pos 
p txd [31:0] N/A Write data to this address initiates a 
A NE [31:0] N/A Read data from rx fifo. 
mm EN rr 


0x02 0x0004 [15:0] Read only 
——X Rx fifo full tout. 
This bit is set when the number of rx fifo 


data bytes is larger than the rx interrupt 
watermark value or when receive time is 
out. Auto cleared when the condition 
disappears. 

Row Tx fifo empty 

This bit is set when the number of tx fifo 


data bytes is less than the tx interrupt 
watermark value. Auto cleared when the 
condition disappears. 


eyo Row rd over ^  — — — 
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DSP ARM Bit D ipti 
Address | Address Pos escription 


TB [0 Data bus busy 
Zooo a o L data n 
Hs [0 — — TXD: i data ou 
Dre [Used | II 


[130] | Read only 


PE i C 

oxos | oos EST 
Tag [ER 
ii — 


[)] |ReadWrte | 2] 
IU JO | Rxfifo ful tout interrupt enable 
MS [Tio empty interrupt enable 
0x08 | MOE — — —LEL [o — T FM overrun interrupt enable 


Bra [Uused | . — — — —] 


LT 
[spi cto —  |[150] | 
Write *1" Enable Rx data shift in at clock 
0 Write *1" Enable Tx data shift out at clock 
neg-edge 
: Transmit data bit number, “T: 1bit per 
word, "0": 32 bit per word 
0x08 0x0010 Write *1" enable data transmit/receive 
from LSB. 
: Four bit chip select. There are totally 4 
chip selects for SPI 
E- o EA n EE 
|  |[t5] | Write only |"f"Receiedataonly | 
[ . -[Biig|Unsed |  — — — — | 


Sp | | |. —  — — 

[B9 [9 — Reeves DR MI res 

Bar [o | Transmit Data empty threshold — | 
Ox0A 0x0014 


A EII 
PSY SAY |O [| SPI self Loop: Tx input to Rx 
PS] JO X "[DMAen — — — » | 


XC | o8 [sm [mo |D — —] —  — — — — — — —] 
[ feo [o | wre mode, wir control bit position — 
IE —[0 enable 2wire mode 
Fe [of Bwire mode, read command polarity — 


|... TT TOC 58 mode (LCD S8) 
PoC BO BB cd maps to csn number 


[10] 2-wire Melody timing 2, csn high mode 
rai A 

[11] 2-wire Melody timing 1, csn high mode 
PTS lem PA | 


V.1.0 Spreadtrum Confidential and Proprietary 78 of 160 


LAS SPREADTRUM SC8800 Device Specifications 


DSP ARM Bit D ipti 
Address | Address Pos escription 
[15:12] Csn high bit enable, *0x0001" enable 
csn0 high. 


i -ssr 15: Clock divider bit O to 15 
Coo | ooo LEE e ee 


A dues. door E 
reg. 
Masked Rx fifo full tout. 
This bit is set when the number of rx fifo 
data bytes is larger than the rx interrupt 
watermark value or when receive time is 
out. Auto cleared when the condition 
disappears. 
0x10 0x0020 Masked Tx fifo empty 

This bit is set when the number of tx fifo 
data bytes is less than the tx interrupt 
watermark value. Auto cleared when the 
condition disappears. 

BE [0 [ Masked overn O ë 


| — —[Hsg |Unsd | | 


SPLICLA (eo |WüeOny | — — — — — — — —  — 
We lm 
oxt2 | oa IRENE 


[2] |0 | Write “1” Clear rx over run interrupt 
we p —— 


SPI ctl3 LS: 8] 
0x14 ox0028 | [l/70] [Unused | 
[15: 8] GUIDE WE DWG data interval, programmable 
from 0 to 255 clock cycles. 


4.14 SIM Card Interface 


The SIM card interface is implemented according to the GSM SIM card standard and supports T = 0 
protocol only. The SIM card interface is to transfer data from/to a SIM card in an asynchronous fashion in 
half duplex mode through a bi-directional VO pin. 


The SIM interface consists of the following dedicated pins. 
e SIMCLK, SIM clock. 
e SIMDA, SIM data. 
e VSIM, SIM power supply. 
e SIMRST, SIM reset. 


4.14.1 SIM Functional Description 


The Features for the SIM card controller in SC8800 include: 
e Automatic activation and deactivation sequence. 
e Programmable generation of clock to the SIM card. 
e Programmable transmission baud rate. 
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e Support for T = 0 asynchronous protocol type. 
e One 16 byte Tx FIFO and one 16 byte Rx FIFO. 
e Parity checking and error handling. 


4.14.2 SIM Clock and Baud Hate Control 


The SIM card clock is generated and sent from the SIM card controller to the SIM card. The SIM CTL1 
register bits [10:8] decide the generated SIM clock frequency. 


Table 38: SIM clock control. 


Clock mode, 0x8500 001C [10:8] | SIM clock frequency 
MCU clock / 2 


MCU clock / 4 
MCU clock / 8 


MCU clock / 16 
MCU clock / 32 
MCU clock / 64 


MCU clock / 128 
MCU clock / 256 


The baud rate that the SIM card controller uses in Tx and Rx is controlled through programming 
SIM CLK DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card controller uses so that 
the Rx and Tx can be done correctly. 


4.14.3 SIM Activation and Deactivation 

SC8800 controls the activation and deactivation process with the SIM control registers. The following are 
brief list of commands for the activation and deactivation functions. 

Program active deactiva en bit to 1 to enable the activation/deactivation function. 

Program do act bit to 1 to start the activation sequence. 

(Program do deact bit to 1 to start the deactivation sequence.) 

By programming the auto active deactive to 1, the activation will be executed when a card is 
inserted and the deactivation will be executed when the card is removed. 


4.14.4 Activation and Deactivation 

The SIM card controller is implemented with the following modules: SIM card activation/deactivation 
control, SIM card Rx/Tx control, Rx and Tx FIFO and related FIFO controls, SIM card VO control, and SIM 
card control registers. 


The activation/deactivation control module controls the activation/deactivation sequence of the SIM 
interface. After sending an activate command (writing 1 to SIM CTLO register bit 11) or a deactivate 
command (writing 1 to SIM CTLO register bit 12), the activation sequence or deactivation sequence will 
be sent to the SIM card. With the auto active deactive bit in SM CTLO register (bit 14) enabled, the 
activate/deactivate will be done automatically when card insertion/removal happens. 
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4.14.5 SIM Data Tx and Rx 

The Tx will start when the tx_enable is 1. There is data in the FIFO and the last Rx is completed. The 
tx_int_mark sets the condition under which the tx_int will happen. When the empty entry in the tx_fifo is 
less than tx_int mark, tx_empty int will be set. 


The Rx will start when the rx_enable is 1, when the last Tx is done and there is data coming in from the 
data input. The rx int mark sets the condition under which the rx int will happen. When the data entry in 
the rx fifo is greater than rx int mark, rx full int will be set. 


The bit convention decides the MSB and LSB in the Tx/Rx serial data, logic level decides if the high 
electrical level represents the logic 1 in Tx/Rx serial data, and odd parity bit decides if using odd or even 
parity in Tx/Rx data. 


In the SIM interface module, a timer is also designed to check if the receive portion is idle for a certain 
period of time and generate an interrupt when it happens. The watch dog count limit defines the idle 
period in data bit streaming. Watch dog repeat en decide if the timer start right after the interrupt is 
acknowledged (the interrupt is cleared). Write 1 to watch dog trigger start the timer counting. Any activity 
in the Rx portion will reset the timer counting. 


4.14.6 Rx/Tx Control 

The Rx/Tx control module controls the transmitting and receiving data to/from the SIM card. The SIM card 
controller receives/transmits data according to the data-level and bit-ordering that are specified in the 
Logic_level (bit 1) and Bit_convention (bit 0) bits in the SIM_CTLO register. The data format is: 

10 bits per character, 1 start bit + 8 data bits + 1 parity bit. 


The SIM card controller includes a 16 byte Tx FIFO for data transmission. lt uses a pointer to monitor the 
number of data in the Tx FIFO that have not yet been transmitted. The MCU can access the pointer by 
reading the SIM_STS1 register bit 4 to bit O. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be configured by writing 
to the SIM_CTL1 register bit 4 to 7. This field specifies the number of empty characters that should be 
available in the Tx FIFO before issuing an interrupt. Whenever the number of empty characters exceeds 
this value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the number 
of empty bytes in the Tx FIFO equals or falls below the specified Tx interrupt threshold value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a pointer to monitor 
the number of bytes in the Rx FIFO that have not yet been read by the MCU. The MCU reads the 

SIM STS1 register bit O to 4 to access the pointer. 

The SIM card controller also uses a configurable Rx interrupt threshold. Which can be configured by 
writing to the SIM_CTL1 register bit O to 3. This field specifies the number of unread data that should be 
available in the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds this 
value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the number of 
unread data in the Rx FIFO equals or falls below the specified Rx interrupt threshold value. 


4.14.7 Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. The SIM card 
controller checks the I/O line from the SIM card 11 bits after the start bits leading edge. If the detected 1/O 
is a zero (error ACK), it assumes an error occurred and retransmits the byte. If the error ACK signal is 
repeated for the programmable number of times specified in the SIM_SHE register, the SIM card interface 
sets the bad Tx parity error bit in the status register (SIM STSO bit 3) and issues an interrupt. 
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For the transmission from the SIM card controller to the SIM card, when the SIM card controller detects a 
parity error following the transmission of a data byte, it performs the following sequence: 
e The SIM card interface retransmits the data. 
e lf the retransmission succeeds, it ignores the initial failure. 
e If the retransmission fails for the number of times specified in the programmable SIM SHE 
register, the SIM card interface sets the bad parity bit interrupt the SIM STSO register, issues an 
interrupt to the MCU, and stops retransmission of the byte. 


4.14.8 SIM Power Supply 


VSIM is the power supply to the SIM card. During the activation/deactivation process, VSIM output is 
automatically controlled. The on/off of VSIM can also be controlled by directly programming the 
SIM_CTLO register bit 7. 


4.14.9 Unresponsive Card Detection 

The SIM interface can detect an unresponsive card by means of a watchdog timer function, which 
determines the maximum allowable time that a data byte should take to arrive from the SIM card. The 
MCU can configure the watchdog timer by programming the SIM_WDT register. The watchdog timer can 
function in two modes: auto mode and single mode. In the auto mode, the watchdog timer is continuously 
enabled. In the single mode, the watchdog timer disables itself when a data byte is received from the card, 
or after it has timed out. 


4.14.10 SIM Interface Watchdog 


SC8800 provides two separate watchdogs. 
e One watchdog is used to report Rx idle for a preprogrammed time. 
e The other watchdog is for time out when RX retransmission is on error. 


4.14.11 SIM Interface Separate Timing Control 


SC8800 provides separate control registers and counters for Rx and Tx. This provides more timing 
control flexibility. 


4.14.12 SIM Connection 


It is recommended to connect the SIM card as follows. 
e Connect a 2.2 uF capacitor at VSIM. 
e Connect a 10 KO resistor from SIMDA pin to VSIM. 
e The driving strength setting on SIMRST, SIMCLK and SIMDA should be 00 (the default). 


4.14.13 SIM Card Interface Registers 
SIM Base Address: 0x8500 0000 


Note1: Although there is no register change in the SC8800, the error handling function need to be tested 
and by enable the watchdog in SC8800, RX retransmission hang for certain SIM card which lack of 
support of error retransmission should not happen. 


[Address [Signal —  - Bit Pos | Default] Description —  — — — — — — 
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[Address | Signal BitPos| Default | Description] 
0x0000 SIM_TX [7:0] N/A Writing to this reg will send data to tx fifo 
Write Only and then the data get transmitted. 
E ENE E EE ENE EA 
0x0004 | SIM_RX [7:0] N/A Read from this address retrieve data 
Read only from rx fifo. 
D A E A -——— — — —— 
0x0008 | SIM STSO [iso] |ReadWrte | — —  — — | 


Hx fifo full rx fifo data num ber bigger than 
AAA ES 
Tx fifo empty 1 tx fifo data number bigger than 

Pc MN 


Rx parity error Int status bit for rx parity error 
Tx parity error Int status bit for tx parity error 


O i 
Rx_tout/Unresp_card Int status bit for rx time out or card 
unresponsive 
0 
oo 


rn 
— 


N 


Int status bit for card removed 
Int status bit for early answer to reset 


OOOO 
ES ee 
AA 
Rx fifo data count, bit4 used for debug 
only. 
Tx fifo data count, bit9 used for debug 
only. 


| y O 
0x000C | SIM_STS1 : Read/Write 
|0 | Reflect of card in input pin 
JO. | | 
Activation status, 1: activated. 0: not 
activated 
[0-- — i 
| Cid 
EEN 
| Read/Write | 


Rx_fifo_count [ 
Tx_fifo_count 


0 


A 
2 


—— — 
mr ar [Te] 
— 

n oa gl 


Sim active status [ 


—_ 
N 


E ier 
VES 
3 


Reflect of sim data io pin 
Busy in activation process 
Busy in deactivation process 


o y 
0x0010 | SIM IE 


Read/Write 


Em 
Cc 
e 


Enable bit for rx full int 


— 
=% 
— 


Rx_full_ie 
Enable bit for tx empty int 
Enable bit for rx_parity_error 


Early atr ie 


0x0014 SIM ICLR 
Rx full iclr 
Tx empty iclr 


Rx parity err iclr [2] 


Enable bit for card out 

Enable bit for early answer to reset 

Enable bit for active done 
A 

Int clear bit for rx full int 

| 


[o | Int dlear bit for tx empty int 
[O0 | Int clear bit for rx parity error 
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5:8] 


0 | | 
pO 

[0 | 

B A 

[O | Enable bit for card in 
O | E 


Write Only 


Tx parity err ie Enable bit forix parity error 
E Enable bit for unresp_card 
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[Address | Signal] BitPos | Default Description — — 
[| Tx_pantyerior — B [0 nt clear bit for pariy eror | 
pf Unresp_cardicir [MY fo | Intclearbitforunresp_card | 
Int clear bit for card_in 

Int clear bit for card_out 

nt clear bit for early answer to reset 


53] 


OOOO 
L 
0x0018 0] | Read/Write 
Bit convention: 

0: MSB (bit 7) transmitted first 

1: LSB (bit 0) transmitted first 

0: high logic level represet * (' 

1: high logic level represet * 1" 

0: Even Parity 

1: Odd Parity 

Transmit data looped back to receive. 
Reset the rx fifo 

Reset the tx fifo 

Reset the sim card module 

Enable the Power supply to sim card 
This bit will be 1 if card out happened. 
Enable the sim rx 

Enable the sim tx 


— 
— 
al 

= 


Logic_level 
Odd_parity 


ra — 
PO =k 
== — 


Active done iclr nt clear bit bit for active done 


BS 


es dea >>] 
| | Active deactive en |[13] | Enable the active/deactive procedure 
Auto_active_deactive [14] Enable the auto start of active/deactive 
pare E E nen carn or eae out happen | 
[data out ow |I] | 9 |Foroehetxdatatolowlogio leve. | 


Rx_int_mark [3:0] Receive Int WaterMark 
Tx int mark [7:4] Tranmit Int WaterMark 


Clock mode [10:8] Select the sim clk speed. The sim clk i 
divided 
From the arm bus clock: 
: APB CLK/2 
: APB CLK/4 
: APB CLK/8 
: APB CLK/16 
: APB CLK/32 
: APB CLK/64 
: APB CLK/128 
: APB CLK/256 


|__| Clockenable [MM [O = Enable for the sim ck output 
when the sim clk is stopped. 
Ad speed ctl [15:13] Control the speed of the active/deactive 
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[Address | Signa — Bios [Default | Description — — — — — — — 
AO IT [X siowest, 7: fastest 


0x0020 | SIM CK dvd [i59] |ReadWüte | 
| — [Sim clock dividor | [0x5952 Clock divider bit O to 15 


ooo O 

oo O 

oo O 

0x0024 
Rx retrx Imt Rx retransmit limit 
Tx retrx Imt Tx retransmit limit 

EA A 

L L 

0x0028 | SIM TGC [15:0] === caf 


Guard time [7:0] 0x30 Times in bit unit between the 
consecutive byte during data 
transmission to the SIM card. 


Turnaround_guard_time | [15:8] Times in bit unit between the rx and tx. 

PF ] po 

0x002C | SIM_WDT [15:0] EE A 
Watch_dog_trigger Trigger the start of watch dog timer 


Watch_dog_repeat_en Enable the timer repeat mode 
When this bit set 1, the watch dog will 
continuously check the if the receive is 
idle longer than wathch dog counter 
defined time. If it is, unresponsive card 
interrupt will be triggered. 
When this bit set O, the above monitor 
action will be done only one time. 


NEN —á— ÜÍÜRÁ 

———— AAA 
0x0030 o 
5 
[nue 
y E 


0x0034 SIM CTL2 
Sim sel 1550: sim card 0 
11: sim card 1 
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4.15 Two-Wire Serial Interface 

This serial port is on the MCU side and consists of the following pins. 
e SDA, data. 
e SCL, clock. 


These two pins are also shared with a 3-wire serial port. 


4.15.1 Features 
The two-wire serial interface on SC8800 is a two-wire, bi-directional serial bus that provides a simple and 


efficient method of data exchange between devices. It is most suitable for applications requiring 
occasional communication over a short distance between many devices. 


In general the two-wire interface defines 3 transmission speeds: 
e Normal: 100 kbps 
e Fast 400 kbps 
e High speed: 3.5 Mbps 


Only normal and fast modes are supported on S C8800. Another limitation is that only single master 
operations are supported on SC8800. 


The main features include the following. 

e Software programmable clock frequency 

e Software programmable acknowledge bit 
Interrupt driven datatransfers 
Start/Stop/Repeated Start/Acknowledge generation 
Supports Clock Stretching/Wait state generation 
Single Master Operation 
8 word buffer mode support 


4.15.2 Two-Wire Interface Connection 

The two-wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. Both lines 
must be pulled-up to VCC by resistors. To reduce the number of system components, SC8800 provides 
the pul-up resistors on-chip. 


4.15.3 Clock Divider 0 & 1 Registers 


This register is used to scale the SCL clock line. Due to the structure of the two-wire serial interface, the 
controller uses a 4*SCL clock signal internally. The clock divider register must be programmed to this 
4*SCL bit rate. Change the value of the clock register only when the '2ws en' bit is cleared. Otherwise, 
the register change will be ignored. 2ws dvdr0 is the lower 16 bits of the divider and 2ws dvdr1 is the 
higher 10 bit (bit O ~ bit 9 map to clock divider bit 16 ~ bit 25). 


Example: CLK | = 32 MHz, and the desired SCL = 100 KHz. 


Prescale = EN = 80 = 0x50 
4x100 kHz 


Therefore, the reset value is 0x50. 
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4.15.4 Operation 


4.15.4.1 System Configuration 


The two-wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. The logic 
AND function is exercised on both lines with external pull-up resistors. 


The two-wire serial controller implemented here is a single master device; therefore it starts generating a 
clock as soon as it is enabled. The user should program the clock to the desired value before starting any 
transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. Each data byte is 8 
bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first. There is an 
acknowledge bit following each transferred byte. Each bit is sampled during the high period of SCL; 
therefore the SDA line may be changed only during the low period of SCL and must be held stable during 
the high period of SCL. A transition on the SDA line while SCL is high is interpreted as a command 
(START or STOP command). 


4.15.4.2 Two-wire Serial Protocol 
Normally, a standard communication consists of four parts: 
1. START signal generation 
2. Slave address transfer 
3. Data transfer 
4. STOP signal generation 


son ihn] AY E LR HLA Yar AAA fre 


Figure 14: Two-wire serial interface protocol. 


4.15.4.3 START signal 

When the bus is free/idle, that is no master device is engaging the bus (both SCL and SDA lines are high), 
a master can initiate a transfer by sending a START signal. A START signal is defined as a high-to-low 
transition of SDA while SCL is high. The START signal denotes the beginning of a new data transfer. 

A repeated START is a START signal without first generating a STOP signal. The master uses this 
method to communicate with another slave or the same slave in a different transfer direction (e.g. writing 
to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the 2ws_command Register (0x86000004) 


is set and the read or write bit is set. Depending on the current status of the SCL line a START or 
Repeated START is generated. 


4.15.4.4 Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the slave address. 
This is a seven-bit calling address followed by a RW bit. The RW bit signals the slave data transfer 
direction. No two slaves in the system can have the same address. Only the slave with an address that 
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matches the one transmitted by the master will respond by returning an acknowledge bit by pulling the 
SDA low at the 9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the slave device’s address 
in the 2ws_command register and set the write bit. The controller will then transfer the slave address on 
the bus. 


4.15.4.5 Data Transfer 
Once successful slave addressing is achieved, the data transfer can proceed on a byte-by-byte basis in 
the direction specified by the RW bit sent by the master. Each transferred byte is followed by an 


acknowledge bit on the 9th SCL clock cycle. If the slave signals a No Acknowledge (NACK), the master 
can generate a STOP signal to abort the data transfer or generate a repeated START signal and start a 


new transfer cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave releases the SDA line 
for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the 2ws_command register and set the write bit. 
For reading data from a slave, set the read bit. When the transfer is done, an interrupt is generated to the 
MCU. The 2ws_command bits 8 to 15 contain valid data. The user may issue a new write or read 
command at this time. 


4.15.4.6 STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP signal is defined as 
a low-to-high transition of SDA while SCL is at logical ‘1’. 


4.15.5 Arbitration Procedure 


Since the two-wire serial controller supports single master configurations only, no Arbitration logic is 
added to the controller. Only clock synchronization is supported since slave devices can use this 
mechanism for clock stretching. 


4.15.5.1 Clock Synchronization 

Since the logical AND function is performed on the signals, a high to low transition on SCL or SDA affect 
all devices connected to the bus. The SCL clock signal can be synchronized between multiple masters 
using this feature. Each device starts counting its SCL low period when the current master drives SCL low. 
Once a device's clock has gone low, it holds the SCL line low until the clock high state is reached. 
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SCL1 

Internal SCL, first master 
SCL2 

Internal SCL, second master 
SCL 


Resulting SCL 
start countin 


gi 
low period here ; 


Figure 15: Clock synchronization on the two-wire serial bus. 


4.15.5.2 Clock Stretching 

Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. After the 
master has driven SCL low the slave can drive SCL low for the required period and then release it. If the 
slave's SCL low period is greater than the master's SCL low period, the resulting SCL bus signal low 
period is stretched, thus inserting wait-states. 


4.15.6 Programming Examples 


4.15.6.1 Example 1 
Write 1 byte of data to a slave. 


Slave address = 0x51 (b"1010001") 
Data to write = OXAC 


Two -wire Serial Sequence: 

1) Generate start command 
) Write slave address + write bit 

3) Receive acknowledge from slave 

4) Write data 

5) Receive acknowledge from slave 

6) Generate stop command 


Commands: 
1) Write 0xA225 to 0x86000004 (address + start bit + write cmd + iclr bit). 
-- Wait for interrupt -- 
2) Read 2ws_ack bit from 0x86000004, should be ‘0’. 
Write 0xAC15 to 0x86000004 (data + stop bit + write cmd + iclr bit) 
-- Wait for interrupt -- 
3) Read 2ws_ack bit from 0x86000004, should be ‘0’. 


ig Firstcommand y m 4€ — — Secondcommand y 
N 1 1 
AAA H TAE 
SDA Sjart \ PA PA Wwy ack PA / \ T 

1 1 
1 


Figure 16: Two-wire serial port write example. 
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4.15.6.2 Example 2 
Read a byte of data from a peripheral memory device. 


Slave address = 100 1110 
Memory location to read from = 0x20 


Two-wire Serial sequence: 

1) Generate start signal 

2) Write slave address + write bit 
3) Receive acknowledge from slave 
4) Write memory location 

5) Receive acknowledge from slave 
6) Generate repeated start signal 
7) Write slave address + read bit 

8) Receive acknowledge from slave 
9) Read byte from slave 

10) Write no acknowledge (NACK) to slave, indicating end of transfer 
11) Generate stop signal 


Commands: 
1) Write 0x9C25 to 0x86000004 (slave address (W bit) + start bit + write bit + iclr bit). 
-- Wait for interrupt -- 
2) Read 2ws_ack bit from 0x86000004, should be ‘0’. 
Write 0x2005 to 0x86000004 (memoery address + write bit + iclr bit). 
-- Wait for interrupt -- 
3) Read 2ws ack bit from 0x86000004, should be ‘0’. 
Write Ox9D25 to 0x86000004 (slave address(R bit) + start bit + write bit + iclr bit). 
-- Wait for interrupt -- 
4) Write Ox001B to 0x86000004 (stop bit + read bit + tx ack + iclr bit). 
5) Read 0x86000004 to get the read data D7 to DO; 


t Third command sequence 


Figure 17: Two-wire serial port read example. 


4.15.7 Two Wire Serial Port Control Registers 
Two Wire Serial Port Base Address: 0x8600 0000 


[Address | Signal | Bit Pos [Defaut —  [Descrpon — č 
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[Address [Signa | BitPos [Default  [Descipion —  — — | 
[0x0000 [2ws conro — [i53] | Read/Write | — — ] 
Pf ews int la [0 [smee —  — 
[| .  [2wsak |I] |0 | 2wsreceivedack value | 
[Ewe busy A | 2ws data Ine value 

[ 2ws interrupt enable 
[ 2ws module enable 
Enable the command buffer mode 


| 3 [O | 
4] [0 | 
E [O | 
2ws_cmd_exec Start to exec the command in the 
command buffer 
£ 0 | 2ws command buffer write pointer 
L 


2ws st cmdbuf [9:7] The state of 2ws command buffer state 


eres E 
0x0004 
|jInt ack  [[0 X | 2ws interrupt clear bit 
2ws transmit ack that need to be send 
[ 2ws write command 
2ws read command 
4] 2ws stop command 
[5] 2ws start command 
2ws received ack value 
2ws busy in exec commands 


2ws data 2ws data received or data need to be 
transmitted 


0x0008 | 2ws dividorO [15:0] Read/Write 2ws clock dividor [15:0], default is 0x40 
0x000C | 2ws dividor1 [15:0] Read/Write 2ws clock dividor [25:16], default is 0xO 


0x0010 | 2ws rst [15:0] Read/Write Write with bit O set to 1 will reset the 2ws 
module. 
EEN EN H 


0x0014 2ws cmd buf [15:0] Read/Write rite command to this register will save 
the command to the command buffer. 
Read from this register after the commands 
are all finished will return the results of the 
corresponding commands. The format of 
the command and the return result is the 
same as i2c command register. 


| 


4.16 Keypad Interface 


SC8800 provides a keypad interface that supports up to a keypad array of 5 x 6, or 40 keys and it 
consists of the following pins. 

e KEYOUT [5:0], 6 row outputs. 

e KEYIN [4:0], 4 column inputs. 


No external pull-up resistors are needed when the internal pull-up at the input pads are enabled, see 
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Figure 18: Keypad connection. 


The keypad controller finds the key pressed by periodically scan through the key matrix. Programming the 
control register, which is clk_divider and clk_divider1, controls the scan speed. 


The keypad control logic provides two modes of operation, non-time-out mode and time-out mode. 


4.16.1 Non-Time-Out Mode 


In this mode, the keypad scan circuit will periodically scan through all the keys and if a key is pressed, the 
scan circuit will stay at this key until the key is released or the keypad interrupt is cleared. After that, it will 
scan the next key. 


4.16.2 Time -Out Mode 


In this mode, the keypad scan circuit will periodically scan through all the keys and if a key is pressed, the 
scan circuit will stay at this key for a preset period of time or until the keypad interrupt is cleared and then 
continue to scan the next key. 


Thus, in Time Out Mode, the software can detect 2 keys pressed at the same time while in Non- Time-Out 
Mode only one key press can be detected unless the software can clear the interrupt fast enough. 
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If a key is pressed, and the interrupt is cleared, the interrupt will be set again when the scan circuit goes 
back to that key. It does need more than 1 interrupt to check the key release. 


The mode select bit is at register at 0x8700_0004 bit 1, and the time period before scan to the next key is 
set by register at 0x8700_0014, bits 15:6. The time unit is base on the scan speed while the scan speed 
is defined by register at 0x8700_0010 bits 15:0, and 0x8700_0014 bit 5:0. 


4.16.3 Sleep Mode 


During sleep, all keypad inputs are OR'ed together to generate a wakeup trigger whenever a key is 
pressed. 


4.16.4 Keypad Registers 
Keypad Base Address: 0x8700 0000 


Note: power button int and charger int is new in this module for sc8800. 


[Address | Signal | Bi Pos | Defau | Description —  — — — 
[0x0000 [Keypad sis — [T50] _|Readonly | SSCS 
[  Kewediw — ||] |  [Kewediempt — — 
Time sa — -—|I] rire nee 
[ —  Rowcom| eg |  [Rowcomfer ^ O o 
[ Comeon 5| | Gem ene 
[ —  |Unsd  [I58 | — | 
EE 


L 
0x0004 Keypad ctl [15:0] Read/Write 
[ TKeypadie a e T Keypad interrupt enable 


| | Keypad timeout | [1] JO | Keypad timeout interrupt enable 
[Keypad enable ||] |o |Keypadenable 


Read iclr en [3] When this bit is 1, keypad interrupt will be 
A PA [eeamdby read the Keypad status register. | 
| .  |Rowden ë |M |0 . |Fmabebtforw4 o | 
| . [Rose |o |o  .[Enabebitforow5 — | 


Rowe en — [l8 [0 —— [Reserved ^ — — — — 
S T A EE 


| [Coen | [O0 | |  ][Enablebitforcolumn3 . . . č | 

Col4 en [9] Enable bit for column 4 
EN — EES M 
eee NE oodd EE 
EE EE O 


0x0008 Keypad_iclr [15: La Write only 


EN id int iclr Write 1 to this bit will clear the keypad int 
status bit. 
BN obo toint | s Write 1 to this bit will clear the keypad tout 
int status bit. 
Swdg int clr Write 1 to this bit will clear the swdg int. 
ear 
status bit. 
AAA ES H EE N 
[0x000C | Keypad polary | 11287 [6] 
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[Address | Signal | BitPos | Default T Description] 
Row_polarity [0:7] Internal row output xor with this value to 
ML ae generate row output. This register is used to 
control the row output polarity. 
Column_polarity | [12:8] Column input xor with this value to generate 
the interbal column input. This register is 
EMEN used to control the column input polarity. 
pu o A O AE 
000 | Ci dvidor — [5| ReadiWrite | 
[OK dividor [59] |0 [Olokdwdor[i59] | 
A A M 
[0x0014 [CK dvidot | 1150] | ReadWrite [CS 
[| Okdvior ë BA  |0  |Olckdwio[2ii6] | 
Met US CI | Time ou counter value o 
mn—— — 


Masked kpd int A WU WS Wen interrupt masked by the interrupt 
enable bit. 

| ans | tout int Keypad timeout interrupt masked by the 
time out interrupt enable bit. 


NN int This bit reflects the charger. int input value. 
Please note the charger int input share the 
pin with the zbus address 2. Chip pin 
control register GPIO ZA[5:4) need to be 0 
to select charger int. It is selected by 
default. 

pbutton int This bit reflects the pbutton int input value. 
Please note the pbutton int input share the 
pin with the zbus address 3. Chip pin 
control register GPIO ZA[5: 4} need to be 0 
to select charger int. It is selected by 
default. 


CM EEE ON NN AP 


4.17 32-bit System Counter 


The system counter is a free+unning counter and it counts whenever the RTC clock is running. The 
counter gets reset to zero at the hardware reset. 


When the system counter count equals to the value of SYST ALM register (system counter alarm, at 
0x8BO00 0040), an interrupt is generated. The interrupt length is one cycle of the RTC clock, or about 30.5 


us at 32.768 kHz. Before sent to the MCU, the rising edge of this interrupt is latched by RTC clock, the 
interrupt status shows on register sys ctl bit [1]. The MCU is able to clear it through register sys ctl bit [3]. 


4.17.1 32 bit System Counter Registers 
System Counter Base Address: 0x8700 0000 


[Address | Signa — - [BitPos | Default] Description 
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[Address | Signal — | Bit Pos | Default | Description SCS 
¡DEN FA N AA AA 
0x001C [15:0] Read only The lower 16 bit of the system counter 


0x0020 [15:0] Read only Then higher 16 bit of the system counter 
0x0024 |SystComo [59 |  — — — y OS 
po [Up - [ReadWrüe | interrupt enable 
ATT Read only 


Please note: 
e The tick of the system counter is selected by bit 14 of the global register GEN1 (address 
0x8BO00 0018). Please refer to the global register section. 
e Some reordering is done for this 32-bit system counter and thus this need to the tested as a new 
module. 


4.18 Pulse Width Modulation Outputs 


SC8800 provides two PWM outputs that can be used to control a ringer or buzzer or LCD lights. Up to 5 
PWM outputs can be supported. 


SC8800 generates up to 5 PWM output signals from the MCU side, PWM A, PWM B, PWM C, PWM D, 
and PWM E. PWM A is the combination of two identical but separately programmable PWM circuits, 
PWMO and PWM1. The outputs from the two circuits are toggled at a rate of the PWMO pre-scaled clock 
rate. By only enable the PWMO or PWM1, the PWM A can also be the PWMO or PWM1 output. PWM B 
~ PWM E are the output directly from the PWM 2 ~ 5. Figure 19 shows the organization of PWM module. 


Toggle 


SC6600 


Figure 19: PWM module block diagram. 


The operation of each of the PWM circuits is as described below. 


The PWM uses the MCU peripheral bus clock to generate two pulse trains: 
e A low frequency pulse train programmable to around 200 — 500 Hz. This is the Tone signal. 
e A high frequency pulse train around 40 kHz with a variable duty cycle. This is the Mod signal. 


The two pulse trains are mixed to produce the PWM output. The frequency of this output is the frequency 
of the Tone; the volume is dependent on the duty cycle of the Mod. The frequency of the Tone and the 
duty cycle of the Mod are programmable so that complex tones can be generated. 


A PWM functional block diagram is shown in Figure 20. 
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Figure 20: PWM module functional block diagram. 
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The Mod counter circuit is an 8-bit counter that is clocked around 4 MHz, which is the frequency of pre- 
scaled clock. The counter counts to the value set in the counter register and is then reset to 0. The default 
value of the counter register is decimal 100. The duty cycle register is a programmable 8-bit register. The 
duty cycle for the Mod is written to this register. The comparator function compares the counter output 
with the value of the duty cycle register. The output from the comparator is determined by the following 
rule: 


If Counter Value <= Duty Cycle Register, Comparator Output = 1, else Comparator output = 0. 


The output from the comparator is the Mod signal. The duty cycle of the Mod signal is programmable by 
writing to the duty cycle register and to the Mod counter register. If the Mod counter register default value 
is used (decimal 100) the frequency of the Mod signal is pre-scaled clock /100. 


The Clock Divi der Register is a programmable, 10-bit register. The divider circuit divides down the pre- 
scaled clock input by the value of the register to yield an output signal. The output from the divider is used 
to clock the Data Pattern Shift Register. 


The Data Pattern Shift Register is a 32-bit serial shift register. The contents of the programmable Data 
Pattern Latch register are downloaded to the Data Pattern Shift Register to set the initial value of the shift 
register. 

The output from the shift register is the time pulse train, Tone. This output is also fed back to the register 
input so that the same series of 32 bits are continuously cycled through the register. The data pattern is 
cycled at a frequency of (pre-scaled clock)/(clock divider)/32. 


The Mod and Tone pulse trains are ANDed to generate the output from the PWM circuit. 
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4.18.1 PWM Registers 
PWM Base Address: 0x8800 0000 


[Address [Signa — — BT Poe [Default — — [Description — — — — — — — 
[0x0000 | Pwm0_prescale — [[I59] ReadWre | —  — — — — — — — — — 
GE pres — lig |  —— [PWmOCRKprscde — — 
pr mene A mk EE 
GEREI 
ae —M Pr O aer — — — —— 
[ .  |Duyrego ë ea | [Pm O mod dag ade — — — 

ee AS 


L L 
0x0008 | Pwind_avd [150] [Rewe — | — — — — — — — — — 
| | Dvd reg [15:0] |0 | |  ][|BPwm 0 tone dividor 


PS AS A SA EE EE EE EE EE 
0x000C | Pattern reg0 15 0 T [15:0] Read/Write, Pwm 0 pattern register low bits 
default 0 
A AI PA IE AN 
0x0010 Pattern_reg0_31_16 | [15:0] Read/Write, Pwm0 pattern register high bits 
— ER 0 


POTE Pwm1 pS agnt 0] EWE 
CIk prescaler [7:0] Pwm 1 Clock prescaler 


p wur a pe 
pup ed 
0x0018 [15:0] | Read/Write 


Fears —]-— — — —— — ——3] 
os T c a me — — — — | 
| | | Duty regt [5:9] | .— ^  [Pwm 1 mod duty cycle 
ele A AAA 


Ox00TC | Pwmi dvd [15:0] [Rewe | — — — — — — — — — — 
— — LM Dvd reg1 [15:0] RT — Pwm 1 tone dividor 


DTE TT | regi 15 0 agar 0] WE EE N 1 pattern register low bits 
A OS 0 

EE Pattern EE EE 31 16 Tu 0] BEWE Pwm 1 pattern register 5 ER SES EE bits 
— SN 0 


— ——— — [15: ES Read/Write a 
| || | Clk_prescaler [7:0] | | Pwm 2 Clock prescaler 

— Pwe 5] |__| Pm 2 enable 

AAA AAA AAA 
0x002C UE) Read/Write 


HA] 
TOS RT | [Pwm2modcounier 
EE LU res 153 (CO e LE EL RUNG 


GEREIS EE 
| [Dvd reg2 [15:0] |0 | |  |Pwm A2 tore dividor 


EE AAA ee 
0x0034 Pattern reg2 15 0 [15:0] Read/Write, Pwm 2 pattern register low bits 
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[Address | Signal | Bit Pos [Default | Description —  — — — — 
IE S 


0x0038 Pattern_reg2_31_16 | [15:0] Read/Write, Pwm 2 pattern register high bits 
default 0 
LT 


Please note: 


e There are 3 PWM modules instantiation. Only 2 output is going out of the chip. The first output is 
a combination of PWMO and/or PWM1. The second output is PWMS. 


4.19 Real Time Clock 


The MCU sub -system provides real time clock support. The real time clock (RTC) is used to count 
seconds, minutes, hours and days. Together with the MCU software, a real-time calendar can be 


implemented. The RTC is also used in sleep mode to reduce system power consumption. 
The real time clock is generated from an external 32.768 kHz crystal with a separate power supply, e.g., a 
button battery. 


The initial values d the counters are random and the MCU can set the counters through the control 
registers. At the intervals of seconds, minutes, hours or days, the RTC block can generate interrupt 
signals to the MCU, if enabled. This feature can be used as general-purpose timers. The minute interrupt 
is connected to GPIO [24] '. 


The RTC block also provides an alarm function. The MCU can set values in the alarm registers. When the 
preset values are reached, an interrupt will be generated and sent to the MCU. 


The day counter has 16 bits and therefore can count for 65,536 days. 


4.19.1 Real Timer Counter Registers 
RTC Base Address: 0x8900 0000 


Address [Signal —  [BitPos | Default | Descnpion —  — — — 
oxo000 |} {150} [Redon | — —  — S 


NEN UN e 


Ox0004 | — — NM [50 Read only 
E NE een 

ad AA AAA 
0x0008 | [m50] | Read only 


O 
| [Hourcount |[4:0J 


0x06 | —— — ——H [59 Read only 
E [ms [p INA. ARE 
EE p 


mae ar 
GEWER 
| [| Second update | [5:0] [o | Write to update second count 


! This only on SC8800A2. 
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[Address | Signal | Bit Pos [Defau — — [Bescrpon —  — — č | 

x04 | — — — — [I59] weon —  — — — — — - — - —] 

| | Minute update [10] | Wiets update minute count — 
Eum — 


O ee L L 

Ox0018 | [50 [Wrteony T 

[ [Hour update [H0] [NA [Wre fo update hour count 

E n oq —————— A rs. 

ooo | — — — —[H59| Write onty | — — | 
Write to update day count 


[ [Day update [7 [NA |Wieioupdiedaycout — 
N EE EN EE Ed 
0x0020 | [m50] | Read/Write 


EE EE 
[ [Second am — Isa 


ee FESTER] ee 
0x0024 | [o Rede 
Mina — sg 
LT 


H T OT HE 
0x0028 | [1150] | Read/Write 


AAA 
E PEA 


Oc T [59] |RedWrie |] 
— oym [149 Alarm day count 
AAA AAA A 


ATLAS AA 
See [|l] [0 ——[Ssemtenabe 

[ — [Mni — - [li] —[0 — —  |Mmmtenbe — — — — — | 

Hor ie A [0 — — Hour intenable O=O — - —  . 

| | |bayie | JB] JO X [Dayintenmade | 
Alarm int enable 


[O | 
Hour format select 
0: The read back hour count is formatted as 
0 to 24. 
1: The read back hour count is formatted as 
0 to 12, and bit 4 of Hour_count represent 
AM (0) or PM (1). 

O |] 

| 


Rtc module enable 


Read only 


|O | Second interrupt 
[O [Minute interrupt 
[O | Hour interrupt 

[0 — Day interrupt 
[0 |] 
| 
o | 


Alarm interrupt 


[15:0] Write Only 


Second int is cleared by write 1 to this bit 
Minute int is cleared by write 1 to this bit 


O o 
|0 | Hour int is cleared by write 1 to this bit 
Do 
9 | 


Day int is cleared by write 1 to this bit 
Alarm int is cleared by write 1 to this bit 
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[Address | Signal | Bit Pos [Defau —  [Descrpon — —  — — — — — — | 
_— AAA 


0x0030 [So] [ReayWnte |] 
[ —— Secitmaked 0 Jo O O T SSS 


[| Vin int masked IE 
Pf our nt masked a) a I  ———————— 
Day int_masked [I] — [0 — — ——] 

ninio WIE 
IE 


4.20 MCU GPIO 


SC8800 provides up to 116 GPIO pins from the MCU side, GPIO [116:0]. However, many of the pins are 
multiplexed with other functions and system design trade-off must be exercised on selecting them. 


All the GPIO pins can be programmed to be either input or output. When in input mode, they can be 
programmed to trigger interrupt to the MCU. 


4.20.1 GPIO Control Registers 
ARM GPIO Register Base Address: 0x8A00 0000 


GPIO pin15-00 Register Base Address: 0x8A00. 0000 
GPIO pin31~16 Register Base Address: 0x8A00 0080'? 
GPIO pin47~32 Register Base Address: 0x8A00 0100 
GPIO pin63-48 Register Base Address: 0x8A00 0180 
GPIO pin79~64 Register Base Address: 0x8A00 0200 
GPIO pin95~80 Register Base Address: Ox8A00 0280 
GPIO pini11~96 Register Base Address: 0x8A00 0300 
GPIO pin116-112 Register Base Address: 0x8A00 0380 


[ Address | ^ Signal | BitPos| Default] Description] 
GPIODATA T [15:0] | 0 | GPIO data register 


GPIO data mask register, GPIO pin can 
ABMS CONOS be read and write if the mask bit is “1” 
“1” configure pin to be output 
0x0C GPIOIS Interrupt sense register. “1” detect 
levels, “0” detect edges 


Interrupt both edges register. “1” both 

edges trigger an interrupt, “O” interrupt 

GPIOIEN 

Interrupt event register, “1” rising edges 
EA : H T T va d 

falling edges or low levels trigger 

interrupts. 


1 , GPIO [24] is used for minute interrupt on SC8800A2. 
? GPIO [25] is used for charger interrupt on SC8800A2. 
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[Address | — Signal | BitPos| Defaut | Description 7 


Interrupt mask register, “1” 

0x18 GPIOIE corresponding pin is not masked. "0" 
corresponding pin interrupt is masked 
Row interrupt status, reflect the status of 
pins (prior to masking). “1” interrupt 
condition met "0" condition not met 


Masked interrupt status, "1" Interrupt 
9x20 SIPIOMIS LN 0 Ready anly active “0” interrupt not active 
l Interrupt clear, “1” clears edge detection 
0x24 GPIOIC CON 0 Write only interrupt. "0" has no effect. 


Reserved 


Integration test input read/set register. In 
integration test mode, writes specify the 

0x44 GPIOITOP1 0 Write only value to be driven on the GPIOMIS 
lines. Read GPIOMIS checks interrupt 
active. 


Integration test input read/set register. In 
0 Write only integration test mode, reads return the 
as SFI@ Or: value of GPIOINTR. 


ree || Resenves 


Integration test control register, “1” In 
0x40 GPIOITCR integration test mode “0” Normal mode 


4.21 Global Registers 
ARM Global Register Base Address: 0x8B00_0000 


[Address [Signa BitPos [Defaut | Description 


adc ctl: It changes when adc ctl is 
zero, only the data with all zeros or 
one bit one, other bits are zeros, can 
be written into this register. If all input 
bits are one, this register is set to 
zero. 


21 ma adel Dypass 


Ox8BO0 0000 ~ ctl, bit8: test en, enable ADC 


auxadcs1_a: 
[13:9] 0x00 1: the relative source voltage is 
through a resistance network. 
0: otherwise 
auxadcs a: Must be one-hot code to 
EST ll ss a source nm ——— 


ESEUEN 


Ee rsit n—— — rsit 
Ox8BOO 0004 ADCR Read only 


E5310] TL 
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[Address — [Signal — BitPos [Defaut —  — | Description — — — — — | 


clksmem div. sel 
CS 1'b0: clksmem = clk_ahb/2 
1'b1: clksmem = clk ahb 
ait — [O ebremable reo | 
TB] pwm b eb:enablepum b — | 
[d [| — — fm a eb enable pwm a 
[|] |i — le —— 
BEWE 
Ie] jo —  Jjoplbppp «—— . ^4JPZ. —— 
e GENO 
mcu soft rst, ARM set this bit, after 
Imo delay 15 clocks, this bit changes to 
low 
[i3 oo o dep sat o ë o | 
EI Per 
mcu wakeup pls 
[I5] [0 — — — —.Sys-pd:systempowerdown | 


[19:16 Jo | |  |ck smem dly sel 
[2320] JO .  ]|clk dmem dly sel 
[31:24] Inl (|: 


— SERS When is BEER When this bit is 1, all 
0x8B00_000C PCTL pad dsp ctl[0] clock gatings are disabled. 
Default is O 
CIK arm9 div[3:0]. MCU clock 
divider. If clk arm9 div = N, the 
: pad dsp ctl[4:1] MCU clock frequency is the PLL 
output frequency divided by (N+1). 
Default is 4'b0100 
clk dsp1 div[3:0]. Teak1 clock 
divider. If clk dspt div = N, the DSP 
E pad dsp ctl[8:5] clock frequency is the PLL output 
frequency divided by (N+1). 
Default is 4'b0011 
tk1 test mode (testmodep). This is 
connected to all Teak1 related clock- 
pad dsp ctl[9] gating cells. When this bit is 1, all 
those clock gatings are disabled. 
Default is O 
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[Address — [Signal — BitPos [Default | Description — — — — — — 


tk1 strapping[5:0], Teak1 strap bit. 
[0] = INTP. Internal program mode. 
Default = 1. 
[1] = TESETP. Test mode. Default = 
0 
[2] = BOOTP. Boot mode, i.e., start 
[15:10] pad dsp ctl[15:10] from address OxFFFE. Default = 1 
[3] = ZRPDWRPOL. Z R/W polarity. 
Default = 1. Active low. 
[4] = ZSTRBPOL. Z strobe polarity. 
Default = 1. Active low. 
[5] = XSTRBPOL. X strobe polarity. 
Default = 1. Active low. 
clk dsp2 div[3:0]. Teak2 clock 
divider. If clk dsp2 div 2 N, the DSP 
[19:16] pad dsp ctl[19:16] clock frequency is the PLL output 
frequency divided by (N+1). 
Default is 450011 
tK2 test mode (testmodep). This is 
connected to all Teak2 related clock- 
[20] pad dsp ctl[20] gating cells. When this bit is 1, all 
those clock gatings are disabled. 
Default is O 
tk2_strapping[5:0], Teak2 strap bit. 
[0] = INTP. Internal program mode. 
Default = 1. 
[1] = TESETP. Test mode. Default = 
0 
[2] = BOOTP. Boot mode, i.e., start 
[26:21] pad_dsp_ctl[26:21] from address OxFFFE. Default = 1 
[3] = ZRPDWRPOL. Z R/W polarity. 
Default = 1. Active low. 
[4] = ZSTRBPOL. Z strobe polarity. 
Default = 1. Active low. 
[5] = XSTRBPOL. X strobe polarity. 
Default = 1. Active low. 
Ba Ee 


q EE ir : DSP set this bit by signal 
dsp frq: DSP set this bit by signal 
[NE 0 Read only eg H pls y sig 
mcu_irq: ARM set this bit, after delay 
15 clocks, the bit changes to low 
0x8B00_0010 mcu_frq: ARM set this bit, after delay 
15 clocks, the bit changes to low 


adc i ir : The bit is set by signal ad 
vbc i ir -The bit is set by signal 
is [o Read only vbe vy int y sig 


sl et 
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[Address — [Signal — BitPos [Defaut — — — —Descrpüon — — — — — — 


[0] [Wieony — — Write T Clear DSP irq 
MI [Wre"f Clear DSP- fra 
BA 1] 
Ox8BOO 0014 ICLR 4 Write “1” Clear adc. ird (internal 
= [4] control register) 
Write “1” Clear vbc_irq (internal 
control register) 
BO |o |Reseved | 


T4 foo II 
Hr — 11 e — — — — 3] 
R—U— — —Á 

enable 
|[1 | Tdcameb | | | | | 
HERE 
ta [0 testmodep mou? gate clock disable | 
[is [0 — — fose  — . —] 
[14] 1'b0: RTC clock 

1'b1: 6.5MHz clock 

2, 
1 


e 


wdg | enable 


dma, eb 
ta gpio_eb 


Tana |o [Analog eat se O ë 
— H— —————— 
| 0x8B00_001C | 001C 


E— li register value do not change on 
0x8B00_0020 HWRST? [15:0] MCU reset, it can only be cleared by 
DSP reset ext rst b. 


PLL frequency control 
[23:16] N 
[11:0] M 
0x8BO0 0024 PLL MN [31:0] 0x0041 0600 PLL frequency = input frequency * M 
/N 
DSP can change this register when 
GEN1[9], pllmn we high 
n 


0x8B00. 0028 LDO CTL (fol. |0 — — | Ido_bp18 
WIE — INICIO 


iN 
a fo Ido_bprf0: For LDO1 (i.e. VDDRFO 
LDO) 
Ido bprfO rst: - LDO1 ( 
CIC or 
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fo i _bprf1: For LDO2 (i.e. VDDRF1 
jo — lia 


c — e a 
VDDRF1 LDO) 

EIE omo ^ — — — — ——] 
mo 9 — — — We gs — — — 

Hg — [0 — 7 7 — — — -— — 7] 
Hg 719 Me emmer 
Hp — [0 — —  —Wewez - — — — — | 
Hn] — [0 — — do wre — — — O ë 
Hi] — [0 — — — — -Wobel - — — — — — -—] 
[i3] oo o H 


[ldobppl[rst ^ — ^ ^ | 

Ido bpvbo: should be operated 
[14] simultaneously with bit[1 6] 

Ido bpvb. 

Ido bpvbo rst: should be operated 
[15] simultaneously with bit[17] 

Ido bpvb: should be operated 
[16] simultaneously with bit[14] 

Ido bpvbO. 

Ido bpvb rst: should be operated 
[17] simultaneously with bit[15] 

Ido bpd3v. should be operated 
[18] simultaneously with bit[20] and 

bit[22]. 

Ido bpd3v rst: should be operated 
[19] simultaneously with bit[21] and 

Ido bpvbb: should be operated 
[20] simultaneously with bit[18] and 

bit[22]. 

Ido bpvbb rst: should be operated 
[21] simultaneously with bit[19] and 

bit[23]. 

—— Ido bpaux: should be operated 

[22] simultaneously with bit[18] and 

bit[20]. 


Ido bpaux rst: should be operated 
Fa simultaneously with bit[19] and 

otat. 

i For LDO1 (i.e 

6 TT EES LDO) 


fe auto_b_en: For VODCORE 
0x8B00_002C GEN AAA AS 
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a TE Pos [reta eene 


TT o —— — et soen dyse — — — — - | 
Ba —]0 — steer dy se 
AE TROP — 
alt Ser. sen “0” uart “1” Irda “2” SPI 
|[1312] jo . | |  . | Ser_sel2: 0" uart “1” Irda “2” SPI 
HM] vars — — —] 
iy [3 arme 
[HET] 0 — -— — H ss — — — — — 


pt 4g] ext abun diy. sel 
[24:22] ext eadv dly sel 
[31:25] HE EE EE 


DE — esee 8r — — — — 
Hi] — ]0 — — — Me eoe bos — — — — —] 
go ]0 — Is ses —  — — - | 
Bo p — — Me eoe BE 
ao ]0 — — oeo  — — — — —] 
Bo ]0 = lones — — o 
BERE — — —— 
[y] — |0 — — do te BEE 

HB — ]0 — Mosmo — — — — — 7] 
BEREI 
TIERE —I 
MO de sm BEE 
IEB core BO — 
[ig — |0 — — G soe BERE 
MIE IESER — 

0x8B00 0038 | LDO_CTL2 [fis] Jo  — sip core BERE 
Hp —]10 — — wag mg EER 
[i] — |0 — — — — —[swdgmdse set — — | 


Ta [0 — swdg md set rst — 
[ig] — [0 —  —  -[swdgmd sei sei — | 
HE — [0 — — — Weg mé sers — — — - | 
[pi] [0 —  -swd-mdseüset — | 
He] — [0 — — Was RS — — — | 
[ps — [0 —  swdgrstense — ë -| 
[pj — [0 — —  swdaitenzt — — -| 
Hp — [0 — -  — -[swdyitenset — | 
He — [0 — ë We gsm mode rst — — — — - | 
S 
BRIG HS 

[pe o 7 2] 

EE EE 
ANATSTOT. IG] sat ee 

TIER 
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[Address — [Signal — BitPos [Default | Description — — — — — | 
HR] 0 le — — — — - | 
[Bg fo  . . stat ens 
HIE 
Bo stat engu 8 
O R E MM 
|] JO star ener SE] 
H8 | O EE 
ma Jo — fems 2] 

syst alm 


SETA 
Pa Bsa ear b= — — ——] 
aa [am vb ae 

arm vb anaon, enable VB clock for 

EE this bit is active when 

ma! is high 

arm vb adcon, enable VB ADC 

o EE path. this bit is active when 

0x8B00_0044 BUSCLK_ALM ENEMIES is high 

arm vb dalon, enable VB DACO 

EMI path. this bit is active when 

EMI is high 

arm vb daOon, enable VB DAC1 

E path. this bit is active when 

arm_vb_acc is high 
Na... 


BR BEES r6] — [9 — — — — [Sistemas — — — — 
BERE 

BOE OG | GS GSTRLER 80 RE 

E o EE 


prc 
ma [eer —] 
HT — [0 — — — HeBpedrst — — — — —] 
MO L —  — — | 
BERE 
000-9080 | BOER TRR RS 
WEBER — — — — 


[5| [Ge kd bf. set 
BA ee OA 


Tr N EEN Ed 
SI vbe div 
0x8B00_ 0054 VBCLK 4d10 clk vbana div 
d ES ck vbsys div 


[12] clk vbana sel 
HB 13] 
Frequency of Voice Band Codec: 


The clock for the digital part of Voice Band Codec is 


_ n 
f. vbcl3 — s E 
clk vbc div *clk vbsys div 
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The clock for the analog part of Voice Band Codec is 


f pll 
Fusccik =3 clk_vbe_div *clk_vbana_div 
2 MHz (if clk vbana selis 0) 


(if clk_vbana_selis1) 


4.22 Chip Pin Control 


4.22.1 Pin Function Selection 
The control bits for pad function selections are listed in the following table. A selection value of O selects 
the 1st pin function, a value of 1 selects the 2nd function, a value of 2 selects the 3rd function and a value 


of 3 selects the 4th function (if applicable). Some of the functions are for test and debug purposes only 
and therefore not described in this document. 


4.22.2 Pad Driving Strength 


The driving strength of digital VO pads can be programmed through control registers from 2X to 10X. For 
a 6X driver, the maximum load is 20 pF for 50 MHz operations. There are two control bits and the setting 
are as follows. 


Table 39: SC8800 I/O driving strength control. 


Control Bits | Driving Strength 
2X 


a NNI RN: SERUUM 


4.22.3 Pad Weak Pull-Up 


The digital VO pads provide a built-in weak pull-up (WPU) resister that can be activated or deactivated at 
the control of the MCU. When activated, the weak pull-up resistance is about 40 kO. 


4.22.4 Chip Pin Control Registers 


ARM Pin Register Base Address: 0x8C00 0000 


The control bits for pad function selections are listed in the following table. A selection value of O selects 


the 1st pin function, a value of 1 selects the 2nd function, a value of 2 selects the 3rd function and a value 
of 3 selects the 4th function (if applicable). Please refer to the pin function list for the meanings of the 
functions. These registers are written only. 


| Address | Register | Signal ^ |BitPos | Default | Description — — 


DSP data and address select: 

0:DSP1 data and ddress 
0x8CO00 0000 | Dsppda reg Dsppda sel [5:4] 1:DSP2 data and ddress 

" 


Dis | pA NI ESE 
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[Address [Register [Signal  [BitPos | Default | Description] 
data and address wpu: 
Dsppda wpu [1] 0: Disable 
1: Enable 
DSP data and address wpd: 
Dsppda wpd [0] 0: Disable 
1: Enable 
DSP X/Z odd address select: 
0:DSP1 X/Z odd address 
0x8C00 0004 | Dspdzxo_reg Dspazxo sel [5:4] 15 l :DSP2 X/Z odd address 
3: 


Dspdzxo_drv [3:2] AER DSP X/Z odd address drive 
DSP X/Z odd address wpu: 
Dspdzxo_wpu 0: Disable 
1: Enable 
DSP X/Z odd address wpd: 
Dspdzxo wpd 0: Disable 
1: Enable 
DSP X/Z even address select: 
0:DSP1 X/Z even address 
0x8C00 0008 | Dspazxe reg Dspdzxe sel [5:4] 1:DSP2 X/Z even address 
2: 
3: 
Dspdzxe drv [3:2] mm o DSP X/Z even address drive 
DSP X/Z even address wpu: 
EAS EAS 0: Disable 
1: Enable 
DSP X/Z even address wpd: 
Dspdzxe wpd 0: Disable 
1: Enable 
Dspxerd select: 
0:DSP1 X-even RD 
0x8C00 000C | Dspxerd reg Dspxerd sel [5:4] 
Dspxerd drv [3:2] 
Dspxerd wpu 


1:DSP2 X-even RD 
2: 
3: 


Dspxerdwpu: 
0: Disable 
1: Enable 
Dspxerd wpd: 
0: Disable 
1: Enable 


Dspxewr wpu: 

0: Disable 

1: Enable 
Dspxewr wpd: 

0: Disable 

1: Enable 
Dspxord select: 
0:DSP1 X-odd RD 
1:DSP2 X-odd RD 
2: 

3: 

Dspxordwpu: 

0: Disable 

1: Enable 


[32] 

Dspxewr_wpd 
0x8C00_0014 | Dspxord_reg Dspxord_sel [5:4] 
Dspxord_drv [3:2] 

Dspxord wpu 
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omo 
Dspxewr select: 
0:DSP1 X-even WR 
0x8C00 0010 | Dspxewr reg Dspxewr sel [5:4] 1 :DSP2 X-even WR 
3: 
He 
| m |» 
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EE ae e Te ERE — 


Dspxordwpa: 
Dspxord wpd 0: Disable 
1: Enable 
Dspxowr select: 
0:DSP1 X-odd WR 
0x8C00 0018 | Dspxowr reg Dspxowr. sel [5:4] 1:DSP2 X-odd WR 
A 


Dspyerd_drv [3:2] EBEN AN | Dspyerddrve | 

Dspyerdwpu: 
Dspyerd_wpu 0: Disable 

1: Enable 

Dspyerdwpd: 
Dspyerd_wpd 0: Disable 

1: Enable 

2: 

0:DSP1 Y-odd RD 
E drv [3:2] EBEN Dspyord drive 

Dspyordwpu: 
ENS | wpu 0: Disable 

1: Enable 

Dspyordwpd: 
Dspyord_wpd 0: Disable 

1: Enable 


EE | s ER — 
END À 
EOS EOS 0: Disable 
1: Enable 
Dspxowr wpd: 
Dspxowr_wpd dl 0: Disable 
1: Enable 
Dspyewr select: 
0:DSP1 Y -even WR 
0x8C00_0020 | Dspyewr_reg Dspyewr_sel [5:4] 
3: 
cy drv EBEN 
Dspyewr wpu: 
ENS wpu 0: Disable 
1: Enable 
Dspyewr wpd: 
Dspyewr_wpd ME 0: Disable 
1: Enable 
1:DSP2 Y-odd RD 
Dspyowr select: 
0:DSP1 Y-odd WR 
0x8C00_0028 | Dspyowr reg Dspyowr. sel [5:4] 1:DSP2 Y-odd WR 
2: 
3: 
Dspyowr dw | BA | 0 [Domove 
Dspyowr wpu: 
— at EET 
1: Enable 
Dspyowr wpd: 
Dspyowr wpd wajo] 0: Disable 
1: Enable 


Dspyerd select: 

0:DSP1 Y-even RD 
0x8C00_001C | Dspyerd_reg Dspyerd_sel [5:4] 1:DSP2 Y -even RD 

2: 

3: 

1:DSP2 Y -even WR 

Dspyord select: 
0x8C00_0024 | Dspyord_reg Dspyord_sel [5:4] 

3: 
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Address | Register — Signal — [BitPos | Default | Description | 


Usp 
0:DSP1 Z-even RD 
0x8C00_002C | Dspzerd reg Dspzerd sel [5:4] 2 :DSP2 Z-even RD 
Dobe aay EBEB Mm 
EN À 
1: Enable 
Dspzerd wpd: 
Dspzerd wpd ERES 0: Disable 
1: Enable 
Dspzewr select: 
0:DSP1 Z-even WR 
3: 
aaa) EE M 
Dspzewr wpu: 
1: Enable 
Dspzewr wpd: 
Dspzewr_wpd = 0: Disable 
1: Enable 
Dspzord select: 
0:DSP1 Z-odd RD 
0x8CO0 0034 | Dspzord reg Dspzord sel 
Dspzord drv 
Dspzord wpu m. 
Dspzord wpd EN 0: Disable 
1: Enable 


EN! 1:DSP2 Z-odd RD 

Dspzowr select: 

0:DSP1 Z-odd WR 

0x8C00_0038 | Dspzowr_reg Dspzowr_sel [5:4] 1:DSP2 Z-odd WR 
a 


Dspzordwpd: 


1: Enable 
Dspzowr wpd: 
0: Disable 
1: Enable 
Dspprd select: 
9: DSP1_PRD 


2: 
[52] 
Dspzowr wpu: 
E 
Dspzowr_wpd EM 
0x8C00_003C | Dspprd reg Dspprd sel [5:4] 


Dspzordwpu: 
0: Disable 
3: 
Dspprd drv [3:2] 0 | Dspprd drive 
Dspprd wpu: 
Dspprd_wpu [1] 0: Disable 
1: Enable 
Uspprd wpd: 
Dspprd_wpd 0: Disable 
1: Enable 


0: Disable 
1: Enable 
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[Address | Register — Signal —  [BitPos | Default | Description — — — — 


Dsppwr select 
0:DSP1_PWR 
0x8C00_0040 | Dsppwr_reg Dsppwr_sel [5:4] m E 
Dsppwr div aoe M 
Dsppwr wpu: 
Dsppwr_wpu 0: Disable 
PR : 1: Enable 
Dsppwr wpd: 
Dsppwr. wpd ERES 0: Disble 
1: Enable 
Dsp2pd15 select 
0: DSP2PD15 
0x8C00 0044 | Dsp2pd15 reg Dsp2pd15 sel CES : 
ce dv | [B2 | 0 T Pepepdisane |] 
Dsp2pd15 wpu: 
Erg _wpu | m foo | 0: Disable 
1: Enable 
Dsp2pd15 wpd: 
Dspepdi5 wpd anh 0: Disble 
1: Enable 
Dsp2prd select 
x DSP2PRD 
0x8C00 0048 | Dsp2prd reg Dsp2prd sel [5:4] 1: 
2: 
3: 
E drv EE EN 
Dsp2prd wpu: 
ES wpu 0: Disable 
1: Enable 
EN i 
Dsp2prd wpd 0: Disble 
iMd i 1: Enable 
Dsp2pwr select 
0:DSP2PWR 
0x8C00 004C | Dsp2pwr reg Dsp2pwr sel [5:4] - 
Dsp2pwr. drv EE 
EE 
ES ES 0: Disable 
1: Enable 
Dsp2pwrwpd: 
Dsp2pwr_wpd — 0: Disble 
1: Enable 
Emao select 
Write- 0: EMAO 
0x8C00_01C8 | EmaO0 reg Ema0 sel [5:4] ix 1: 
2: 
3: 
Write- Ema0 Drive 
Ema0_drv [3:2] pid 


Wate F mag wpu; 
ENKEL di ANN 

Write TS wpe: 
LS | | TE 
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[Address | Register Signal | Bt Pos | Default [Description — — — — 


Write- 
0 


Write- Ema drive 
€— Ema1 wpu: 
0: Disable 
Binal wy 1: Enable 
wie rad wpd: 
Disble 
Binal wpe x a Enable 
Ema2 sel 
MS 
0x8C00 01DO | Ema2 reg Ema2 sel [5:4] E 


Write- Ema2 Drive 

Wee Ema2 wpu: 
So 

Write- Ema2 wpd: 


Emas select 
Write- | 0: Ema3 
0x8C00_01D4 | Ema3_reg Ema3_sel [5:4] E ; 
Write- Ema3 drive 
Ema3_drv [3:2] gi 
ma Ema3 wpu: 
0: Disable 
fees W 1 NE 
Wis EUM 
Disble 
Ema3 wpd n 1: Enable 
Write- "Er i 
0x8C00_01D8 | Ema4_reg Ema4_sel [5:4] K 
Write- € drive 
Wi Ema4 wpu: 
0: Disable 
Eman WDR t 1: Enable 
Wie: EE De 
: Disble 
Emas- wed K 1: Enable 
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[Address | Register — Signal —  [BitPos | Default [Description | 


Write- 
0 


Write- | Ema5 drive 
0 
Write- Emad wpu: 
0: Disable 
Emas wpe m cu 1: Enable 
Wie: is wpd: 
Disble 
Eines Wpd x a Enable 
E | 
Write- o Emo 
0x8C00_01E0 | Ema6_reg Ema6_sel [5:4] E 1: 
2: 
3: 


Write- Ema6 drive 
ETE | div EN 2] pu 
Wie Ema6 wpu: 
Ema6_wpu [1] only " ES 
0 : 
Write- Ema6 wpd: 
Ema6_wpd gN T Enable 


Ema? select 
Write- | 0: Ema7 
0x8C00_01E4 | Ema7 reg Ema7_sel [5:4] E ; 
Write- Ema7 drive 
Ema7_drv [3:2] ES 
kd Ema/ wpu: 
0: Disable 
Wis Aa 
Disble 
Ema7 wpd n 1: Enable 
Write- i ; ' 
0x8C00_01E8 | Ema8_reg Ema8 sel [5:4] only : 
0 a 
Write- Emas drive 
0 
Write- Ema8 wpu: 
0: Disable 
Gna UI g 1: Enable 
Write- icd d 
: Disble 
pman awpa K 1: Enable 
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[Address [Register — [Signal [| Bt Pos | Default [Description —  — —] 


Write- 
0x8C00_01EC | Ema9 reg Ema9 sel [5:4] kd 


Write- | Emad drive 
0 
Write- Ema9 wpu: 
0: Disable 
Emas WBU u cu 1: Enable 
Wie: E wpd: 
Disble 
Eas wpa x a Enable 
Ema10 select 
Write- , Ema10 
0x8C00_01F0 | Ema10_reg Ema10_sel [5:4] E 1: 
2: 
3: 


Write- Ema10 drive 
EUM | drv EN 2] pu 
Wie F maTo wpe: 
Ema10_wpu [1] only $ EH 
0 : 
Write- Ema10 wpd: 
Ema10 wpd gN 7 Enable 


W Ema11 select 
rite- | o: Emat1 
0x8C00_01F4 | Ema11_reg Ema11_sel [5:4] E ; 
Write- Ena drive 
Ema11_drv [3:2] ES 
kd Ema11 wpu: 
0: Disable 
Wis EID AS. 
Disble 
Ema11_wpd n 1: Enable 
Write- Js ; 
0x8C00_01F8 | Emai2_reg Ema12 sel [5:4] only : 
0 : 
Write. | Ema12 drive 
0 
Write- Ema12 wpu: 
0: Disable 
Ense pe UI g 1: Enable 
Write- a ao 
: Disble 
Ense Wpd phu 1: Enable 
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[Address | Register Signal —  [BitPos | Default [Description — — — — 


Write- : 
0x8C00_01FC | Ema13 reg Ema13 sel [5:4] only 1: 
0 : 
3: 
Write- Ema13 drive 
0 
Write- Ema13 wpu: 
0: Disable 
Ema13_wpu [1] Pu 1: Enable 
WHS GE ord 
Disble 
emala wpa x a Enable 
Ema14 select 
Write- 0: Ema14 
0x8C00_0200 | Ema14_reg Ema14 sel [5:4] E 1: 
2: 
3: 


Write- Ema14 drive 
EUM drv EN 2] a 
Wes: Ema14 wpu: 
Ema14 wpu [1] only $ erh 
0 
Write- Ema14 wpd: 
Ema14 wpd gl 9: E 


W Ema15 select 
rite- | 0: Emat5 
0x8C00_0204 | Emai5_reg Ema15 sel [5:4] E ; 
Write- Emai5 drive 
Ema15_drv [3:2] ES 
kd Ema15 wpu: 
0: Disable 
Wis EE PAM. 
Disble 
Ema15 wpd n 1: Enable 
Write- ds 
0x8C00 0208 | Ema16 reg Ema16 sel [5:4] only : 
0 S 
Write- | Ematé drive 
0 
Write- Ema16 wpu: 
0: Disable 
Ense wpe UI g 1: Enable 
Write- SE Boe 
: Disble 
Ense: pa phu 1: Enable 
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[Address | Register Signal — BitPos | Default [Description | 


Write- 
0x8C00_020C | Ema17 reg Ema17 sel [5:4] only 
0 
3 


Write- | Emat7 drive 
0 
Write- Ema17 wpu: 
0: Disable 
Ema17 wpu [1] Pu Ek 
WHS SEL 
Disble 
Eman wpa x a Enable 
Ema18 select 
Write- , Ema18 
0x8C00_0210 | Ema18_reg Ema18 sel [5:4] 1: 
2: 
3: 


Write- Ema18 drive 
| Emma drv EN 2] pu 
Wie Ema18 wpu: 
Ema18_wpu [1] only " ES 
0 : 
Write- Ema18 wpd: 
Ema18_wpd gN "E Enable 


Ema19 select 
Write- | 0: Emat9 
0x8C00 0214 | Ema19 reg Ema19 sel [5:4] E 
Write- Emad drive 
Ema19_drv [3:2] ES 
kd Ema19 wpu: 
0: Disable 
Wiz SIR S WPa: 
Disble 
Ema19 wpd n 1. Enable 
Write- E : 
0x8C00 0218 | Ema20 reg Ema20 sel [5:4] only 
0 : 
Write- | Ema20 drive 
0 
Write- Ema20 wpu: 
0: Disable 
Ema20 wpu [1] t 1: Enable 
Write- Si or 
: Disble 
Ema20_wpd phu 1. Enable 
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[Address | Register — Signal — BitPos | Default [Description — — — — 


Write- : 
0x8C00 021C | Ema21 reg Ema21 sel [5:4] only 
0 : 
3: 
Write- Ema21 drive 
0 
Write- Ema21 wpu: 
0: Disable 
Eigen Wpa [1] 1: Enable 
WHS ane wpd: 
Disble 
Emas spa x a Enable 
Ema22 select 
Write- o: Ema22 
0x8C00_0220 | Ema22_reg Ema22_sel [5:4] E a 
3: GPIOB 


Write- Ema22 drive 
ETE drv EN 2] pu 
We Ema22 wpu: 
Ema22_wpu [1] only $ ES 
a : 
Write- Ema22 wpd: 
Ema22_wpd gN iF Enable 


Ema23 select 
Write- | 0: Ema23 
0x8C00_0224 | Ema23_reg Ema23_sel [5:4] E E 
3: apos 
Write- Ema23 drive 
Ema23_drv [3:2] ES 
kd Ema23 wpu: 
0: Disable 
"a SIE WPa 
Disble 
Ema23_wpd n 1: Enable 
Write- E - ; 
0x8C00 0228 | Ema24 reg Ema24 sel [5:4] only : 
0 2: 
3: GPIO10 
Write- Ema24 drive 
0 
Write- Ema24 wpu: 
0: Disable 
Ged [1] g 1: Enable 
Write- SE Mad 
: Disble 
iinan a K 1: Enable 
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[Address [Register — [Signal — [BiPos [Default [Descripion — — 


Write- 
0x8C00 022C | EmdO reg EmdO sel [5:4] kd 
3 


Write- | Emd0 drive 
€— Emd0 wpu: 
0: Disable 
Emde ype 1: Enable 
wie ST wpd: 
Disble 
Edo wpa x a Enable 
Emd1 sel 
Write- vise eci 
0x8C00_0230 Emd1_reg Emd1 sel [5:4] E : 


Write- Emd1 drive 
ETE _drv EN 2] a 
Wes: Emd1 wpu: 
Emd1 wpu [1] only ^ char 
0 
Write- | Emd1 wpd: 
Emd1_wpd gl 9: EE 


Emd2 select 
Write- | 0:Emd2 
0x8C00_0234 | Emd2_reg Emd2_sel [5:4] 


ES Emd2 drive 

kd Emd2 wpu: 
E 

Wiz E wpd: 

m t 


Write- - 
0x8C00_0238 | Emd3_reg Emd3_sel [5:4] only 
0 9 
Write- | Emd3 drive 
0 
Write- Emd3 wpu: 
0: Disable 
Emde Wpu UI g 1: Enable 
Write- RE. dan 
: Disble 
ENS Wed phu 1: Enable 
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Write- 
0x8C00 023C | Emd4_reg Emd4 sel [5:4] kd 
3 


Write- | Emd4 drive 
Wie M tva 
: Disable 
EIU p cu 1: Enable 
Wie: a wpd: 
Disble 
Emod- wpa x a Enable 
E | 
Write- se ect 
0x8C00_0240 | Emd5_reg Emd5_sel [5:4] E 


Write- Emd5 drive 
ETE dry EN 2] a 
Wie Emd5 wpu: 
Emd5_wpu [1] only EU 
0 3 
Write- Emd5 wpd: 
Emd5_wpd only 1: Enable 


Emd6 select 
Write- | 0: Emd6 
0x8C00_0244 Emd6_reg Emd6 sel [5:4] : 


ES Emd6 drive 

kd Emd6 wpu: 
epe 

Wiz dE wpd: 

m t 


Write- - 
0x8C00_0248 | Emd7_reg Emd7_sel [5:4] only 
0 i 
Write- | Emd7 drive 
0 
Write- Emd7 wpu: 
0: Disable 
SE Wpu [1] s 1: Enable 
Write- RI a 
: Disble 
Emar Npa p 1: Enable 
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Write- 
0x8C00 024C | Ema8 reg Emd8 sel [5:4] kd 
3 


Write- | Emd8 drive 
€— Emd8 wpu: 
0: Disable 
Emag pu cu 1: Enable 
Wie: s wpd: 
Disble 
ESE wpa Enable 
E | 
Write- aaa eci 
0x8C00_0250 | Emd9_reg Emd9_sel [5:4] E 


Write- Emd9 drive 
ETE | div EN 2] aly 
— Emd9 wpu: 
0: Disable 
Emd9_wpu [1] E 1: Enable 
Write- Emd9 wpd: 
Emd9 wpd only send 


Emd10 select 
Write- 0: Emd10 
0x8C00 0254 | Emd10 reg Emd10 sel [5:4] E E 
3: 


ES Emd10 drive 
kd Emd10 wpu: 
SEE 
mE aoe 
m t 


Write- - 
0x8C00_0258 | Emd11_reg Emd11_sel [5:4] only : 
0 i 
Write- | Emdi1 drive 
0 
Write- Emd11 wpu: 
0: Disable 
Emd11 wpu [1] cN EE 
me 3 m aas 
Isble 
EHI TL Wpd phu 1: Enable 
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Write- | 0: Emd12 
0x8C00_025C | Emd12 reg Emd12 sel [5:4] only E 
0 ~ 
3: 


Write- Emd12 drive 
€— Emd12 wpu: 
0: Disable 
EMONA pu 1: Enable 
WHS EN 
Disble 
Emale wpa x a Enable 
Emd13 select 
Write- 0: Emd13 
0x8C00_0260 | Emd13_reg Emd13_sel [5:4] m 


Write- Emd13 drive 
EUM | drv EN 2] pu 
Wie Emin ts wp: 
Emd13_wpu [1] only $ E 
o : 
Write- Emd13 wpd: 
Emd13 wpd only 1: Enable 


Emd14 select 
Write- | 0: Emdt4 
0x8C00_0264 | Emd14_reg Emd14 sel [5:4] E 1: 
2: 
3: 


ES Emd14 drive 
kd Emd14 wpu: 
E 
mE SR 
t 


Write- o: ' Emd15 
0x8C00_0268 | Emd15_reg Emd15_sel [5:4] only 1: 
(0) 2: 
3: 
Write- Emd15 drive 
0 
Write- Emd15 wpu: 
0: Disable 
Emd15 wpu [1] m EE 
me 3 m "bna 
Isble 
Emd15 wpd anly EG 
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Write- 
0x8C00 026C | Embh reg Embh sel [5:4] only 
0 
3 


Write- | Embh drive 
me Embh wpu: 
0: Disable 
FIBRE pu cu 1: Enable 
Wie: p wpd: 
Disble 
Embh wpd x : Enable 
Embl sel 
write | ema 
0x8C00_0270 Embl_reg Embl_sel [5:4] pu : 


Write- Embl drive 
ETE | drv EN 2] a 
Wes: Embl wpu: 
Embl_wpu [1] only $ caret 
0 
Write- | Embl wpd: 
Embl_wpd only S E 
0 


. Emcsno0 select 
Write- | 0: Emcso 
0x8C00_0274 | EmcsnO reg EmcsnO sel [5:4] only 
0 a 
Write- Emcsnü drive 
EmcsnO drv [3:2] gi 
ma Emcsn0 wpu: 
0: Disable 
Wis SU wpd: 
Disble 
Emcsn0 wpd n 1: Enable 


mcsn1 select 
Write- | o: Emcsnt 
0x8C00 0278 | Emcsní reg Emcsn1. sel [5:4] only : 
0 a 
Write- Emcsni drive 
0 
Write- Emcsn1 wpu: 
0: Disable 
Emcsn1_wpu [1] t 1: Enable 
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eee ee 


Write- mcsn1 wpd: 
0: Disble 
Emcsn1_wpd KN 1. Enable 


Emcsn2 select 
Write- | 0: Emcsn2 
0x8C00_027C | Emcsn2_reg Emcsn2_sel [5:4] ps ^ 
3 SCL! 
Write- Emcsn2 drive 
Emcsn2_drv EN 2] xu 
WU ovde um 
Disable 
EET EET id E Enable 
— Emcsn2 wpd: 
0: Disble 
Emcsn2 wpd did 1: Enable 


Emcsn3 select 
Write- | 0: Emcsn3 
Emcsn3 reg Emcsn3 sel [5:4] only 1: 
0 2: 
3: GPIO6 


Write- Emcsn3 drive 
ESTE drv [3:2] d 
Wo Emcsn3 wpu: 
E E aM $ EA 
Emcsn3 wpd: 
0: Disble 
Emcsn3 wpd 1: Enable 
. Emoen select 
0: Emoen 
Emoen reg Emoen sel : : 


Write- Eno drive 
Emoen_drv [3:2] K 
— Emoen wpu: 
0: Disable 
Emoen wpu pis 1: Enable 
ma moen wpa: 
0: Disble 
Emoen_wpd iu 1: Enable 
Emwen select 
Write- 0: Emwen 
Emwen re Emwen sel 5:4 K 1: 
9 2 
Write- boss drive 
Emwen drv [3:2] g 


! This is GPIO 5 on SC8800A1. 
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Write- mwenwpu: 
0: Disable 
Emwen_wpu [1] N 1: Enable 
Write- Emwen wpd: 
0: Disble 
Emwen wpd pu 1: Enable 
Emadv select 
T Emadv 
0x8C00_028C | Emadv_reg Emadv_sel [5:4] 1: 
2 
3: GPIO7 
E EBEN GEM [Emad ave 
HIS 
Emadv_wpu 0: Disable 
1: Enable 
EN i 
Emadv wpd 0: Disble 
1: Enable 


Dmbh select 

0: Dmbh 
0x8C00_0290 | Dmbh reg Dmbh sel [5:4] 1 

s GPIO11 


Dmbh drv [3:2] a lees | DmbhDrive | 
Dmbh wpu: 
Dmbh_wpu 0: Disable 
1: Enable 
Dmbh wpd: 
Dmbh wpd 0: Disble 
1: Enable 


Dmbl select 
x Dmbl 
0x8C00_0294 | Dmbl reg Dmbl sel [5:4] : 
5 GPIO12 
Dmbl_drv ERN 2 [Dmidie | 
Dmbl wpu: 
Dmbl wpu 0: Disable 
1: Enable 
Dmbl wpd: 
Dmbl wpd EE 0: Disble 
1: Enable 
Dmcke select 
P. Dmcke 
0x8CO00 0298 | Dmcke reg Dmcke sel [5:4] 5 
S GPIO13 
O ON  Dmdedwe 
Mali 
EOS EOS 0: Disable 
1: Enable 
Dmcke wpd: 
Dmcke_wpd ERES 0: Disble 
1: Enable 
Dmcsn0 select 
t DmcsnO 
E 
3: GPIO18 


AAA APR S NEN EDU IL 1 A 
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o 


D p 
DmcsnO wpu 0: Disable 

1: Enable 

Dmcsn0 wpd: 
DmcsnO wpd 0: Disble 

1: Enable 

Dmcsn1 select 

0: Dmcsn1 

0x8C00_02A0 | Dmcsni reg Dmcsn1 sel [5:4] 1: 
2: 
3: GPIO19 


B ERER M 


Dmcsn1 wpu: 
Dmcsn1_wpu 0: Disable 
1: Enable 


Dmcsn1 wpd: 
Dmcsn1_wpd 0: Disble 
1: Enable 
Dmcsn2 select 
P Dmcsn2 
0x8C00_02A4 | Dmcsn2 reg Dmcsn2 sel [5:4] 2 
E GPIO20 


82] EARN M FDmem2dWe E E 


END Z3 
ELS ELS 0: Disable 
1: Enable 


Dmcsn2 wpd: 
Dmcsn2 wpd 0: Disble 
1: Enable 


Dmcsn3 select 
0: Dmcsn3 
0x8C00_02A8 | Dmcsn3 reg Dmcsn3 sel [5:4] 1 
3: GPIO21 
Dm dv | BA | 0 [Pme | 
Dmcsn3 wpu: 
1: Enable 
Dmcsn3 wpd: 
Dmcsn3_wpd EJER 0: Disble 
1: Enable 
Dmwen select 
0: Dmwen 
0x8C00_02AC | Dmwen reg Dmwen_sel [5:4] a 
3: GPIO23 
[ Dmwen dv | pA | 0  [Dmwendw — — 
Dmwen wpu: 
| Omwenwpu | _wpu omnes | im | 0 0: Disable 
1: Enable 
Dmwen wpd: 
eel oe] IE 
1: Enable 


1: 

Dmao select 

0: Dma0 
0x8C00_02B0 | Dma0_reg Dma0_sel [5:4] 1: 

2: 

3: GPIO24' 


A + Dmag dv | [832] | 0  j|bDmeüdie | 


! GPIO [24] is not available on SC8800A2. It is used for minute interrupt. 
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mu ee e e Tee EE — — 


D pu: 

Dma0_wpu 0: Disable 
1: Enable 
Dma0 wpd: 

Dma0 wpd 0: Disble 
1: Enable 
Dmal select 
0: Dmat 

0x8C00 02B4 | Dmal1 reg Dmal1 sel [5:4] T 
3: GPIO25' 
EE EBER XEM 


Dmai wpu: 
Dma1_wpu 0: Disable 
1: Enable 


Dma1 wpd: 
Dmai_wpd 0: Disble 
1: Enable 
Dma2 select 
x Dma2 
0x8C00_02B8 | Dma2 reg Dma2 sel [5:4] Z 
E GPIO26 


82] ON Dmae — 


Dma2 wpu: 
ELT ELT 0: Disable 
1: Enable 


Dma2 wpd: 
Dma2 wpd 0: Disble 
1: Enable 


Dma3 select 
0: Dma3 
0x8C00 02BC | Dma3 reg Dma3 sel [5:4] 5 
3: GPIO27 
[ Dmad dv | Bar | | mas ves 

Dma3 wpu: 
1: Enable 
Dma3 wpd: 

Dma3 wpd wfo) 0: Disble 
1: Enable 
Dma4 select 
0: Dma4 

0x8C00_02C0 | Dma4_reg Dma4_sel [5:4] : 
3: GPIO28 
[ Dmad dv | Bal | mat arive  — 

Dma4 wpu: 
1: Enable 
Dma4 wpd: 

Dma4_wpd wfo) 0: Disble 
1: Enable 


1: 

Dmab select 

0:Dma5 
0x8C00_02C4 | Dma5 reg Dma5 sel [5:4] 1: 

2: 

3: GPIO29 


| | |  Dmas dv | [32] | 0 mab ative | 


1 GPIO [25] is not available on SC8800A2. It is used for charger interrupt. 


V.1.0 Spreadtrum Confidential and Proprietary 127 of 160 


GAUSPREADTRUM sen Device Speciicatons 


e Teu A E — — 
D pu: 
Dmab5 wpu 0: Disable 
1: Enable 
Dma5 wpd: 
Dma5 wpd 0: Disble 
1: Enable 
Dma6 select 
0: Dma6 
0x8C00_02C8 | Dma6 reg Dma6 sel [5:4] i : 
3: GPIO30 


ES ERER AZ 


Dma6 wpu: 
Dma6 wpu 0: Disable 
1: Enable 


ER — 
Dmaé | wpd 0: Disble 
1: Enable 
Dma7 select 
n Dma7 
p e Dma7 reg Dma7 sel [5:4] 1: 
S GPIOSI 


[52] EBEB AM [Dma7die — | 
END J 

EZ EZ 0: Disable 

1: Enable 


Dma7 wpd: 
Dma7 wpd 0: Disble 
1: Enable 


Dmag8 select 

0: Dma8 
0x8C00_02D0 | Dma8 reg Dma8 sel [5:4] 1 

3: GPIO32 


Drag ^| BA | a ave — 

Dma8 wpu: 

Dma8 wpu [1] 0: Disable 
1: Enable 
Dma8 wpd: 

Dma8_wpd EMEN 0: Disble 
1: Enable 

[0 | 


Dma9 select 
0: Dma9 
1: 


0x8C00_02D4 | Dma9 reg Dma9 sel [5:4] i 
3: GPIO33 
[8:2] 
Dma9 wpu: 
Dma9_wpu [1] 0: Disable 
1: Enable 
Dma9 wpd: 
Dma9 wpd 0: Disble 
1: Enable 
Dma10 select 
: Dma10 
0x8C00_02D8 | Dma10 reg Dma10 sel [5:4] 1: 
3: GPIO34 
Dma10_drv [3:2] MAA | Dmat0 drive | 
ES 
Dma10_wpu HN 0: Disable 
1: Enable 
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Dma10_wpd o: Disble 
1: Enable 
Dmal11 select 
p: Dma11 
aana | Dma11_reg Dmat1_sel [5:4] 1: 
3: GPIO35 
Dmaii dv | pA ER 
EE 3 
ENS ENS 0: Disable 
1: Enable 
Dma1 1 wpd: 
Dma11 wpd ru 0: Disble 
1: Enable 
Dma12 select 
0: Dma12 
0x8C00_02E0 | Dma12 reg Dma12 sel [5:4] E 
3: GPIO36 
Dma12 drv E | Dmal2drive | 
Dma12_wpu 
0x8C00_02E4 | Dmd0_reg DmMAO sel 
Dmd0_drv [3:2] 
0x8C00_02E8 | Dmd1 reg 
3: avions 
Dmdidv | 182] 
Dmd1 wpu: 
Dmd1_wpu 0: Disable 
1: Enable 
Dmd1 wpd: 
—— EN 0: Diete 
1: Enable 
Dma2 select 
0: Dmd2 
0x8C00_02EC | Dmd2_reg : 1: 
2: 
3: GPIO39 


|. Dmd2 dw . | [go] | 0  |Dmd2dive — | 
Dmd2 wpu: 
NEON I 
1: Enable 
Dmd2 wpd: 
Dmd2_wpd EE 0: Disble 
1: Enable 
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A) 2 wpu: 
0: Disable 

1: Enable 
Dma12 wpd: 
0: Disble 

1: Enable 
Dmad0 select 
0: DmdO 

j 


^ GPIO37 


Dmd0 drive 
Dmd0 wpu: 
0: Disable 

1: Enable 
Dmd0 wpd: 
0: Disble 

1: Enable 
Dmd select 
0: Dmdt 

: a 


GAUSPREADTRUM sen Device sputo 


[Address — [Register — Signal —  [BitPos | Default [Description — — — — 


o Dma3 
0x8C00_02F0 | Dmd3 reg Dmd3 sel [5:4] " 
s GPIO40 
d div EBEN AM 
Dmd3 wpu 0: Disable - 
1: Enable 
Dma3 wpd: 
Dmd3 wpd a 0: Disble 
1: Enable 
Dma4 select 
0: Dmd4 
0x8C00_02F4 | Dmd4 reg Dmda4 sel [5:4] r 
= GPIO41 
Dmd4 dr ERBER AE [mde —  —] 
Dmd4 wpu 0: Disable - 
1: Enable 
Dmd4 wpd: 
Dmd4 wpd ——- 0: Disble 
1: Enable 


Dmd5 select 
0: Dmd5 
0x8C00_02F8 | Dmd5 reg Dmd5 sel [5:4] a 
x GPIO42 
Dmd5_drv [3:2] EART E | Dmdb drive | drive 
Dmd5 wpu: 
Dmd5_wpu 0: Disable 
1: Enable 
Dmd5 wpd: 
Dmd5 wpd 0: Disble 
1: Enable 
Dmda6 select 
0x8C00 O2FC | Dmd6 reg Dma6 sel [5:4] 
3: GPIO43 


ZB a 
aaa es 7 
Dmd6 wpu: 
1: Enable 
Dmde6 wpd: 
1: Enable 
ERES 


Dmd7 select 
0x8C00 0300 | Dmd7 reg Dmd7 sel [5:4] 


1 Dmd7 
Dmd7 dry [3:2] 
Dmd7 wpu 
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3 GPIO44 
Dmd7 drive 


Dmd7 wpu: 
0: Disable 
1: Enable 
Dmd/ wpd: 
0: Disble 
1: Enable 
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[Address | Register — Signal — [BitPos | Default | Description | 


o Dmd8 
0x8C00_0304 | Dmd8_reg Dmd8_sel [5:4] " 
3 GPIO45 
Dmá8 drv EBEN AM 
Dmd8 wpu 0: Disable - 
1: Enable 
Dma8 wpd: 
Dmd8_wpd ERES 0: Disble 
1: Enable 
Dmd9 select 
0: Dmd9 
0x8CO00 0308 | Dmd9 reg Dmd9_ sel x 1: 
3: GPIO46 


Dmd9_drv [3:2] mo To EE | Dmd9 drive | 
Dmd9 wpu: 
Dmd9 wpu 0: Disable 
1: Enable 
Dmd9 wpd: 
Dmd9 wpd 0: Disble 
1: Enable 


Dmd10 select 
EE Dmd10 
0x8C00_030C | Dmd10_reg Dmd10_sel [5:4] p 
5 GPIO47 
Dmd10 drv [8:2] EART JAEN | Dmdiüdive ^ | 
Dmd10 wpu: 
Dmd10 wpu 0: Disable 
1: Enable 
Dmd10 wpd: 
Dmd10 wpd 0: Disble 
1: Enable 
Dmdi1 select 
0x8C00_0310 | Dmd11_reg Dmd11 sel [5:4] 
3: GPIO48 


s P Dmd11 
a a EF 
Dmd11 wpu: 
1: Enable 
Dmd11 wpd: 
1: Enable 
ERES 


Ps Dmd12 


5 
3: GPIO49 


omdizdv | BA 
MESS 
Dmd12_wpu 0: Disable 
1: Enable 
Dmda12 wpa: 
Dmd12_wpd 0: Disble 
1: Enable 


Dmd12 select 
0x8C00_0314 | Dmd12_reg Dmd12 sel [5:4] 
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o Dmdt3 
0x8C00_0318 | Dmd13_reg Dmd13_sel [5:4] as 
S GPIOSO 
Dmaisidrv a he GEN 
MES 
1: Enable 
Dmd13 wpd: 
Dmd13 wpd ERES 0: Dicbe 
1: Enable 
Dmd14 select 
0: Dmd14 
s GPIO51 
Dmdi4 dv | BA | 0 [Proe | 
Dmd14 wpu: 
Dmd14 wpu | m fo | 0: Disable 
1: Enable 
Dmd14 wpd: 
Dmd14 wpd ERA 0: Disble 
1: Enable 


Dmd15 select 
EE Dmd15 
0x8C00 0320 | Dmd15 reg Dmd15 sel [5:4] 1 
5 GPIO52 
Dmd15_drv [8:2] > | Dmdibdive ^ | 
Dmd15 wpu: 
Dmd15 wpu 0: Disable 
1: Enable 
Dmd15 wpd: 
Dmd15 wpd 0: Disble 
1: Enable 
Dmba0 select 
0x8C00_0324 | Dmba0_reg Dmba0_sel [5:4] 
3 GPION4 


e P Dmba0 
Dmbad dv | BA | 0 [bma | 
Dmba0 wpu: 
Dmba0_wpu om fo | 0: Disable 
1: Enable 
Dmba0 wpd: 
Dmba0_wpd ESKS 0: Disble 
1: Enable 
ERES 


Dmba1 select 
0x8C00 0328 | Dmbal reg Dmba1 sel [5:4] 


x Dmbat 
Dmba1_drv [3:2] 
Dmba1 wpu 


V.1.0 Spreadtrum Confidential and Proprietary 132 of 160 


3 GPIO15 
Dmba1 drive 


Dmba1 wpu: 
0: Disable 
1: Enable 
Dmba1 wpa: 
0: Disble 
1: Enable 
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[Address | Register [Signal —  [BitPos | Default | Description | 


Umcas select 
0: Dmcas 
0x8C00_032C | Dmcas reg Dmcas_sel [5:4] " 
- GPIO16 
E XR RETE RS NÉ 
Dmcas wpu 0: Disable 
1: Enable 
Dmcas wpd: 
E 
1: Enable 
Dmras select 
0: Dmras 
0x8C00_0330 | Dmras_reg Dmras_sel [5:4] y 
S GPIO17 


EE ERBER AE 
Dmras wpu: 
Dmras wpu 0: Disable 
1: Enable 
Dmras wpd: 
Dmras_wpd 0: Disble 
1: Enable 


Rfsda select 
A Rfsda 
0x8C00 0334 | Hfsda reg Rfsda sel [5:4] 5 
5 GPIO56 
Risda_drv 82] KEEE M 
Rfsda wpu: 
Rfsda wpu 0: Disable 
1: Enable 
Rfsda wpd: 
Rfsda wpd 0: Disble 
1: Enable 
Rfsck select 
0x8CO00 0338 | Rfsck reg Hfsck sel [5:4] 
7 GPIO57 


e P. Rfsck 
ETA: M 
Risck wpu: 
1: Enable 
Hfsck wpd: 
1: Enable 
ERES 


Rfsen1 select 
0x8C00 033C | Rfsen1 reg Rfsen1 sel [5:4] 


$ Rfsen1 
Rfsen1 drv [3:2] 
Rfsen1_wpu 
Rfsen1_wpd = 
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3 GPIO58 
Rfsen1 drive 


Rfsen1 wpu: 

0: Disable 

1: Enable 
Rfsen1 wpd: 

0: Disble 

1: Enable 
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[Address | Register Signal | Bt Pos | Default [Description | 


Rfsen2 select 
Ü Rfsen2 
0x8C00 0340 | Hfsen2 reg Hfsen2 sel [5:4] 7 
s GPIOS9 
EC | um De EER M 
END 3 
1: Enable 
Rfsen2wpd: 
Rísen2 wpd ERES O: Disble 
1: Enable 
Rfsen3 select 
0: Rfsen3 
0x8C00 0344 | Hfsen3 reg Hfsen3 sel ann 1: 
3: GPIO60 


Rfsen3_drv [3:2] B NEE Rfsen3 Drive 
END 3 
Rfsen3_wpu 0: Disable 
1: Enable 
EN 1 
Rfsen3_wpd 0: Disble 
1: Enable 


2: DSP2 GPIO2 
3: GPIO63 
Rfctl2 drive 


HfctlO select 
0: RfctlO 
0x8CO00 0348 | HfctlO reg HfctlO sel [5:4] 1: DSP1 GPIOO 
2: DSP2 GPIOO 
3: GPIO61 
RfctlO_drv [3:2] aes > Bo 7 Drive 
ctl0 Wpu: 
RfctlO_wpu 0: Disable 
1: Enable 
RfctlO wpd: 
RfctlO_wpd 0: Disble 
1: Enable 
Rfctl1 select 
0x8C00_034C | Hfctl1 reg Hfctl1 sel [5:4] 1: DSP1 GPIO1 
2: DSP2 GPIO1 
3: GPIO62 
Hfctl2 select 
0: Rfctl2 
0x8CO00 0350 | Hfctl2 reg Hfctl2 sel [5:4] 1: DSP1 GPIO2 
Rfctl2_drv [3:2] 
Rfctl2_wpu 
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Rfctl2 wpu: 
0: Disable 
1: Enable 

Rictl2 wpd: 
0: Disble 
1: Enable 


ao OE M 
S 
1: Enable 
NK 
1: Enable 
ERES 
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[Address | Register — Signal — BitPos | Default [Description — — — — 


0: Rícto 
0x8C00_0354 | Rfctl3_reg Rfctl3_sel [5:4] E 1: DSP1 GPIO3 
2: DSP2 GPIO3 
3: GPIO64 
FUCHS Ar ae aa 
Mal 
1: Enable 
Rfctl3 wpd: 
Rictl3_wpd ERES 0: Disb 
1: Enable 
Rfctl4 select 
0: Rfctl4 
2: DSP2 GPIO4 
3: GPIO65 
Riet dv | Bal | 0 [hove | 
Rfctl4 wpu: 
Rfctl4_wpu mfo) 0: Disable 
1: Enable 
Rfctl4 wpd: 
Rfctl4_wpd EBEN 0: Disble 
1: Enable 
Rfctl5 select 
0: Rfctl5 
0x8C00_035C | Hfctlb reg Rfcti5 sel PX 1: DSP1 GPIO5 
Sieg dv | BA | 0 | 
Rfctl5_wpu | m | o | 
Rfctl5_wpd EE 0: Disble 
1: Enable 
Rfctl6 select 
0: Rfctl6 
0x8C00_0360 | Rfctl6_reg Hfctl6 sel [5:4] du 1: DSP1 GPIO6 
2: DSP2 GPIO6 
3: GPIO67 
pe | 
ERES 


1: Enable 
Rfctl5 wpd: 


0: Disable 
Rictl6 wpd: 

0: Disble 

1: Enable 
Rfctl7 select 

0: Rfctl7 

1: DSP1 GPIO7 


2: DSP2 GPIO5 
3: GPIO66 
Bieg dry [82] 
Rictl6 wpu: 
Rfctl6_wpu 
0x8C00_04B0 | Hfctl7 reg Hfctl7 sel [5:4] 


0: Disable 
Hfctl7 dry [3:2] 
Rfctl7_wpu 


ctl5 wou: 
1: Enable 
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2: DSP2 GPIO7 
3: GPIO68 
Rfctl7 drive 


Rfctl7 wpu: 
0: Disable 
1: Enable 

Rictl/ wpa: 
0: Disble 
1: Enable 


GAUSPREADTRUM sen Device sputo 


Address [Register — [Signal | BitPos | Default | Descripion — — — 


0: aiz 
0x8C00_0364 | Rfctl8_reg Rfctl8_sel [5:4] 1: DSP1 GPIO8 
2: DSP2 GPIO8 
3: GPIO69 
Rims dv | 52 EBEN ZEN 
Rfctl8 wpu: 
Rfctl8_wpu 0: Disable 
1: Enable 
Rfctl8 wpd: 
RíctiS_wpd a 0: Dist 
1: Enable 
Rfctl9 select 
0: Rfctl9 
0x8C00_0368 | Rfctl9_reg Hfctl9 sel [5:4] m 1: DSP1 GPIO9 
2: DSP2 GPIO9 
3: GPIO70 
Res dw | BA EE n 
Rfctl9 wpu: 
Rfctl9_wpu 0: Disable 
1: Enable 
Rfctl9 wpd: 
Rfctl9_wpd ——- 0: Disble 
1: Enable 
Rfctl10 select 
0: Rfctl10 
0x8C00_036C | Hfctl10 reg RfctI10 sel [5:4] 1: DSP1 GPIO10 
Rfctl10_drv [30] | 0 JR 
Rfctl10_wpu | m | o | 
Rfctl10_wpd ENEK 0: Disble 
1: Enable 
Rfctl11 select 
0: Rfctl11 
0x8C00 0370 Rfctl11_reg Hfctl11 sel [5:4] 1: DSP1 GPIO11 
2: DSP2 GPIO11 
3: GPIO71 
pom foo | 
ERES 


Rfctl10 wpd: 


1: Enable 
Hfctl11 wpd: 

0: Disble 

1: Enable 
Rfctl12 select 

0: Rfctl12 

1: DSP1 GPIO12 


2: DSP2 GPIO10 
3: 
Ria dv | BA 
Rfctl11 wpu: 
Rfctl11_wpu 
Rfctl11_wpd EN 
0x8C00 0374 | Hfctl12 reg Hfctl12 sel [5:4] 


ctl10 wpu: 
0: Disable 
Hfctl12 dry [3:2] 
Hfctl12 wpu 
Ríct12 wpd = 


0: Disable 
1: Enable 
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2: DSP2 GPIO12 
3: GPIO72 
Rfctl12 drive 


Rfctl12 wpu: 
0: Disable 
1: ene 
wpa: 
0: ates 
1: Enable 


GAUSPREADTRUM sen Device sputo 


[Address | Register Signal — BitPos | Default [Description | 


0: Rct A 
0x8C00_0378 Hfctl13 reg Hfctl13 sel [5:4] E 1: DSP1 GPIO13 
2: DSP2 GPIO13 
3: GPIO73 
RIS drv EBEN M 
Rfctl13 wpu: 
1: Enable 
Rfctl13 wpd: 
Ríctit3_wpd ERES O: Disbl 
1: Enable 
Hfctl14 select 
0: Rfctl14 
2: DSP1 GPIO14 
3: GPIO74 
BIT EBEN M 
END 3 
Rfctl14_wpu 0: Disable 
1: Enable 
Hfctl14 wpd: 
Rfctli4_wpd ERES 0: Disble 
1: Enable 
Hfctl15 select 
0: Rfctli5 
0x8CO00 0380 | Hfctli5 reg Hfctl5 sel CAES 1: DSP1 GPIO15 
Ries dv | Bal | 0 | 
Rfctl15_wpu | m | o for 
Rfctl15_wpd TA 0: Disble 
1: Enable 
Hflna select 
0: Rflna 
0x8C00 0384 | Rflna_reg Rflna sel [5:4] i DSP2_ABORT_N 
GPIO76 
KEET 
ERES 


1: Enable 
Rfctl15 wpd: 


0: Disable 
Rilna wpd: 
0: Disble 
1: Enable 
Rfmixer select 


0: Rfmixer 
2 DSP2 STOP 


2: DSP2 GPIO15 
3: GPIO7S 
Bina div EE 
Hflna wpu: 
Hflna wpu 


0: Disable 
Ba 
Rfmixer_wpd + 


wpU: 
1: Enable 
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3 GPIO77 
Rfmixer drive 


Rfmixer wpu: 
0: Disable 
1: Enable 
Rfmixer wpd: 
0: Disble 
1: Enable 
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[Address — [Register — [Signal | BitPos | Default | Description] 


pahg select 
0: Ripahg 
0x8C00_038C | Rfpahg_reg Rfpahg_sel [5:4] a DSP2_CONT_N 
* GPIO78 
gos any EBEB 3 
EN 3 
Rfpahg w 0: Disable 
Er Ps 1: Enable 
Rfpahg wpd: 
Ripahg_wpd ERES 0: Dicto 
1: Enable 
KeyinO select 
0: KeyinO 
0x8CO00 0390 | KeyinO reg KeyinO sel EJEA 1: 
2: RXID 
3: GPIO104 


Keyin0_drv [3:2] B NEN Keyin0 drive 
KeyinO wpu: 
Keyin0 wpu 0: Disable 
1: Enable 


KeyinO wpd: 
KeyinO wpd 0: Disble 
1: Enable 


Keyin1 select 

E Keyin1 
0x8C00_0394 | Keyin1_reg Keyin1_sel [5:4] 1 

GPIO105 


Keyint. dry EBEN ZEE [Kymtdwe —— — | 
eyinT wpu: 
1: Enable 
Keyin1 wpd: 
Keyin1 wpd 0: Disble 
1: Enable 
Keyin2 select 
Keyin2 
0x8C00_0398 | Keyin2 reg Keyin2 sel [5:4] 1: 
2: RXQD 
3: GPIO106 
A Y UU I aee 
Keyin2 wpu: 
EMEN 
Keyin2 wpd: 
Keyin2 wpd E NEN 0: Disble 
1: Enable 
Keyin3 select 
$ Keyin3 
0x8C00_039C | Keyin3_reg Keyin3_sel [5:4] 1: 
2: VADOUT 
3: GPIO107 


0: Disable 
Keyin3_drv [3:2] a To ee | Keyin3 drive | 

EE wpu: 
Keyin3 wpu 0: Disable 

1: Enable 

Keyin3 wpd: 
Keyin3 wpd 0: Disble 

1: Enable 


1: Enable 
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[Address | Register Signal —  [BitPos | Default [Description | 


Keyin4 select 
^ Keyin4 
0x8C00_03A0 | Keyin4 reg Keyin4 sel [5:4] 
x VDACDO 
3: GPIO108 
R dum 
EE wpu: 
1: Enable 
Keyin4 wpd: 
Keyin4 wpd a 0: Disble 
1: Enable 
Keyout0 select 
0: KeyoutO 
0x8C00 03A4 | KeyoutO reg KeyoutO sel [5:4] y 
E GPIO109 


es E a 
KeyoutO wpu: 
1: Enable 
Keyout0 wpd: 
CU ER 


0x8C00_03A8 | Keyout1 reg Keyoutl sel [5:4] 


Keyout1_drv [3:2] 
Keyout1 wpu 0: Disable 
1: Enable 
0x8C00_03AC | Keyout2 reg Keyout2 sel [5:4] 


mfo) 
Keyout1 wpd: 
Keyout1 wpd 0: Disble 
1: Enable 
Keyout2 dry 32] | 0 | 
Keyout2 wpd CHRON 


Keyout2 select 
0x8C00 03BO | Keyout3 reg Keyout3 sel [5:4] 


0: Disble 

1: Enable 
Keyout1 select 
* Keyout1 


7 VDACD1 
3: GPIO110 


Keyout1 drive 


Keyoutt wpu: 


» Keyout2 


^ VBCLK13 
3: GPIO111 


Keyout2 drive 


Keyout2 wpu: 
0: Disable 

1: Enable 
Keyout2 wpd: 
0: Disble 

1: Enable 
Keyout3 select 
$ Keyout3 


5 VBCLKADC 
3: GPIO112 


Keyout3 drv | BA | 0 | Keyoutsdrve | 
Keyout3 wpu: 
Keyout3 wpu mfo) 0: Disable 
1: Enable 
Keyout3 wpd: 
Keyout3_wpd wfo] 0: Disble 
1: Enable 
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[Address | Register — [Signal —  [BitPos | Default [Description — — — — 


Keyout4 select 
i Keyout4 
0x8C00 03B4 | Keyout4 reg Keyout4 sel [5:4] " 
a GPIO113 
Keyou dv EBEN EE 
| 0 |e E 
1: Enable 
Keyout4 wpd: 
Keyout4_wpd a 0: Disble 
1: Enable 
Keyout5 select 
0: Keyout5 
0x8C00_03B8 | Keyout5_reg Keyout5_sel [5:4] y 
3 GPIO!1 14 


Keyout5_drv [3:2] E WEN Keyout5 drive 
Keyout5 wpu: 
Keyout5_wpu 0: Disable 
1: Enable 
Keyout5 wpd: 
Keyout5_wpd 0: Disble 
1: Enable 


UOcsn3 select 
re U0csn3 
0x8C00_03BC | UOcsn3 reg U0csn3_sel [5:4] i 
a GPIO84 
U0csn3_drv [3:2] EAEI EN | UOcsn3 drive. | 
U0csn3 wpu: 
U0csn3_wpu 0: Disable 
1: Enable 
UOcsn3 wpd: 
UOcsn3 wpd 0: Disble 
1: Enable 
UOctsn select 
0x8C00 03CO | UOctsn reg UOctsn sel [5:4] 
3: GPlots 


s 0: UOctsn 
ea ae | ee 
UOctsn wpu: 
1: Enable 
UOctsn wpd: 
UOctsn wpd — 0: Disble 
1: Enable 
ERES 


1: SSCLK 
UOdsrn select 
0x8C00_03C4 | UOdsrn reg UOdsm sel [5:4] 


0: UOdsrn 
UOdsrn drv [3:2] 
UOdsrn wpu 
UOdsrn wpd = 


E : SSCTLO 
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E GPIO86 
UOdsrn drive 


UOdsrn wpu: 
0: Disable 
1: Enable 
UOdsrn wpd: 
0: Disble 
1: Enable 
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[Address [Register — [Signal — [BiPos [Default [ Desoipiion |] 


0x8C00_03C8 | UOdtrn reg UOdtrn sel [5:4] 1 | SSCTL{ 
S GPIO87 
Uodm dv | BA EBEN GEM 
UOdtrn wpu: 
UOdtrn wpu 0: Disable 
1: Enable 
UOdtrn wpd: 
UOdtrn wpd 0: Disble 
1: Enable 
UOrtsn select 
0: UOrtsn 
anana UOrtsn reg UOrtsn sel [5:4] E SSDR 
3: GPIOS8 


Uotsn dw | BA ENER GE 
UOrtsn wpu: 

UOrtsn_wpu 0: Disable 
1: Enable 
EN 

UOrtsn wpd 0: Disble 
1: Enable 


UOrxd select 
0: UOrxd 
0x8C00_03DO | UOrxd reg UOrxd sel [5:4] 5 SSDX 
a GPIO89 
Udrxd_drv [32] EE. aa |Uoxddie | 
UOrxd wpu: 
UOrxd wpu 0: Disable 
1: Enable 
UOrxd wpd: 
UOrxd wpd 0: Disble 
1: Enable 
UOtxd select 
0x8C00_03D4 | UOtxd reg UOtxd sel [5:4] 
3: anos 


e 0: UOtxd 
Uowd dv | BA | 0 [Ud | 
UOtxd wpu: 
UOtxd wpu | om fo | 0: Disable 
1: Enable 
UOtxd wpd: 
UOtxd wpd MEE 0: Disble 
1: Enable 
ace 


1: SSRST 
Uicsn3 select 
0x8C00_03D8 | Uicsn3 reg Uicsna sel [5:4] 


0: Utcsn3 
Uicsna drv [3:2] 
U1csn3_wpu 
Uicsn3_wpd = 


i RXID 
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3 GPIO93 
Uicsn3 drive 


U1csn3 wpu: 
0: Disable 
1: Enable 
Uicsn3 wpd: 
0: Disble 
1: Enable 
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[Address [Register — [Signal — [BiPos [Default | Descrpron — | 


oe -03D Uictsn_reg Uictsn_sel [5:4] 
3: GPIO94 
Uidsn dv | BA EBEN GEM 
EN 3 
Uictsn_wpu 0: Disable 
1: Enable 
EN 1 
Uictsn wpd 0: Disble 
1: Enable 
U1dsrn select 
0: U1dsrn 
0x8C00_03E0 | Uidsrn reg U1dsrn sel [5:4] BOT 
3: GPIO9S 


Uidsrn drv [3:2] E NE Utdsrn drive 
U1dsrn wpu: 
Uidsrn wpu 0: Disable 
1: Enable 
U1dsrn wpd: 
Uidsrn wpd 0: Disble 
1: Enable 


Utatrn select 
0: U1dtrn 
0x8C00_03E4 | Uidtrn reg Uidtm sel [5:4] | VDACDO 
a GPIO96 
U1dtrn_drv [3:2] BENE - NN |Utdtmdive ^ | drive 
Uidtrn wpu: 
Uidtrn_wpu 0: Disable 
1: Enable 
U1dtrn wpd: 
U1dtrn wpd 0: Disble 
1: Enable 
Uirtsn select 
0x8C00_03E8 | Uirtsn reg Uirtsn sel [5:4] 
3: GPIOS7 


e 0: Uirtsn 
tee |e |e M 
Ut rtsn wpu: 
1: Enable 
Uirtsn wpd: 
1: Enable 
ERES 


1: VDACD1 
U1rxd select 
0x8C00_03EC | Utrxd_reg U1rxd_sel [5:4] 


0: Uirxd 
U1rxd_drv [3:2] 
U1rxd_wpu 


Ç : VBCLK13 
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GPIO98 
U1rxd drive 


U1rxd wpu: 
0: Disable 
1: Enable 
Uirxd wpd: 
0: Disble 
1: Enable 
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[Address [Register — [Signal —  — [BitPos [Default [Desorption] 


0x8CO00 OSFO | Uitxd reg Uitxd_sel [5:4] 5 | VECLKADC 
3 GPIO99 
LUCES a GANG 
U1txd wpu: 
U1txd_wpu 0: Disable 
1: Enable 
U1txd wpd: 
U1txd_wpd - 0: Disble 
1: Enable 
U2csn3 select 
0: U2csn3 
0x8C00_03F4 | U2csn3_reg U2csn3_sel [5:4] 1: DITCK 
2: D2TCK 
3: GPIO117 


U2csn3_drv [3:2] E NER U2csn3 drive 
U2csn3 wpu: 
U2csn3 wpu 0: Disable 
1: Enable 
U2csn3 wpd: 
U2csn3 wpd 0: Disble 
1: Enable 


2: D2TMS 
3: GPIO120 
U2dtrn drive 


U2ctsn select 
0: U2ctsn 
0x8C00_03F8 | U2ctsn reg U2ctsn sel [5:4] 1: D1TDI 
2: D2TDI 
3: GPIO118 
U2ctsn drv [3:2] EARI |U2csndive | 
U2ctsn wpu: 
U2ctsn_wpu 0: Disable 
1: Enable 
U2ctsn wpd: 
U2ctsn wpd 0: Disble 
1: Enable 
U2dsrn select 
0x8C00_03FC | U2dsm reg U2dsrn sel [5:4] 1: DITDO 
2: D2TDO 
3: GPIO119 
U2dtrn select 
0: U2dtrn 
0x8CO00 0400 | U2dtrn reg U2dtrn_sel [5:4] 1: DITMS 
U2dtrn_drv [3:2] 
U2dtrn wpu 
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U2dtrn wpu: 
0: Disable 
5 Enable 
dtrn wpd: 
E Disble 
1: Enable 


sl 0: U2dsrn 
ENE NE Sa 
MESI wpu: 
1: Enable 
U2dsrn wpd: 
U2dsrn wpd — 0: Disble 
1: Enable 
ERES 
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[Address [Register — [Signal — [BiPos [Default [Bescripon |] 


o U2rtsn 
0x8C00_0404 | U2rtsn_reg U2rtsn_sel [5:4] 1: DITINT 
2: D2TINT 
3: GPIO121 
ciel Tale aa 
U2rtsn wpu: 
U2rtsn_wpu 0: Disable 
1: Enable 
U2rtsn wpd: 
E 
1: Enable 
U2rxd select 
0: U2rxd 
0x8C00_0408 | U2rxd_reg U2rxd_sel [5:4] y 
S GPIO102 


U2rxd_drv [3:2] Ca To AM |U2xddive ^ | 
U2rxd wpu: 
U2rxd wpu 0: Disable 
1: Enable 
U2rxd wpd: 
U2rxd wpd 0: Disble 
1: Enable 


U2txd select 
Ff U2txd 
0x8C00_040C | U2txd_reg U2txd_sel [5:4] p 
2 GPIO103 
U2txd drv [3:2] REX LEN | U2txd drive | drive 
U2txd wpu: 
U2txd_wpu 0: Disable 
1: Enable 
U2txd wpd: 
U2txd wpd 0: Disble 
1: Enable 
Simclk select 
0x8C00 0410 | Simclk reg Simclk sel [5:4] 
3: GPIOO 


e es 
Simclk dv — | [82] | 0  |[Simekdive | 
imclk wpu: 
Simclk wpu om fo | 0: Disable 
1: Enable 
imclk wpd: 
Simclk_wpd KEET 0: Disble 
1: Enable 
ERES 


E 
3: GPIO1 
Simda1 drive 


Simda1 select 
0x8C00_0414 | Simda1_reg Simda1 sel [5:4] 


x Simda1 
Simda1_drv [3:2] 
Simda1_wpu 
Simda1_wpd = 
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Simda1 wpu: 

0: Disable 

1: Enable 
imaat wpa: 

0: Disble 

1: Enable 
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[Address | Register — Signal —  [BitPos | Default | Description | 


x Sed 
0x8C00 0418 | Simrst1 reg Simrst1 sel [5:4] u 

3 GPIO2_ 
elo leales 7 

EN wpu: 

1: Enable 

Simrst1 wpd: 
ENE NEE. 

1: Enable 


Simda2 select 

0: Simda1 
0x8C00 041C | Simda2 reg Simda2 sel [5:4] r 

3: GPIOS. 


Simda2 dv | BA SR EE 


EE wpu: 
Simda2_wpu 0: Disable 

1: Enable 

EN wpd: 
Simda2 wpd 0: Disble 

1: Enable 


Simrst2 select 
ee 
0x8C00 0420 | Simrst2 reg Simrst2 sel [5:4] 1 
SS E EE 
imrst2 wpu: 
1: Enable 
EN 3 
Simrst2 wpd 0: Disble 
1: Enable 
Clksmem select 
0: Clksmem 
0x8C00 0424 | Clksmem reg Clksmem sel "20 1: Clk_dsp1 
2: Clk_dsp2 
3: 
Clksmem dry ESER 2 
Iksmem wpu: 
Clksmem wpu 0: Disable 
1: Enable 
Iksmem wpd: 
Clksmem wpd ERES 0: Disble 
1: Enable 
Clkdmem select 
0: Clkdmem 
0x8C00 0428 | Clkdmem reg Clkdmem sel 1: Clkapb 
2: CLKARM9 
3: GPIO22 


Cikdmem div aH 2 
ERE wpu: 
Clkdmem wpu 0: Disable 
1: Enable 
dmem wpd: 
Clkdmem wpd 0: Disble 
1: Enable 
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[Address | Register Signal — BitPos | Default [Description | 


0x8C00_042C | Clkrtc reg Clkrtc sel [5:4] 
3: GPIO116 


EL dié ORE EM 
Clkrtc wpu: 
Clkrtc_wpu 0: Disable 
1: Enable 
Clkrtc wpd: 
Clkrtc_wpd 0: Disble 
1: Enable 


Clkpll select 
0: Clkpll 

0x8C00_0430 | Clkpll reg Clkpll sel [5:4] 1: CLKDSP1 
2: CLKDSP2 
3: 


OkpLdw E C a S — — — — 


CIkpll wpu: 
Clkpll. wpu mfo) 0: Disable 
1: Enable 
Clkpll wpd: 


0: Disble 
0x8C00_0434 | Clkdsp1_reg Clkdsp1_sel [5:4] 


1: Enable 
Note: These Clkdsp1_drv [3:2] 


Clkdsp1 select 
- Clkdsp1 


2 
3: 


Clkdsp1 drive 


Clkdsp1 wpd: 
0: Disble 
1: Enable 


clkdsp2. reg document 
appear at RTL Clkdsp1_wpd 
code, 
0x8C00_0438 | Clkdsp2_reg Clkdsp2 sel [5:4] 


ORE dw | 52 BORD EE 


Clkdsp2 wpu: 
Clkdsp2 wpu 0: Disable 

1: Enable 

Clkdsp2 wpd: 
Clkdsp2 wpd 0: Disble 

1: Enable 


Mtck select 
0: Mtck 
0x8CO00 043C | Mtck reg Mtck sel [5:4] 1: Ditck 
2: D2tck 
3: GPIO79 
RN 2] EX. NEN 

Mtck wpu: 
ECT ECT 0: Disable 

1: Enable 

Mtck wpd: 
Mtck_wpd 0: Disble 

1: Enable 
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dsp2 select 
0: Clkdsp2 


1: 
2: 
3: 


[0 | 
two asp wpu: 
registers:clkds | but disappear Clkdspi wpu | mo. 0: Disable 
p1 reg and at pin list 1: Enable 
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[Address Register [Signal [Bit Pos L Default [Description — — 


[8:2] EBEN ZEN 
ER 
Mapa _wpu 0: Disable 
1: Enable 
EN 
Mtdi_wpd 0: Disble 
1: Enable 
Mtdo select 
0: Mtdo 
0x8C00_0444 | Mtdo_reg Mtdo sel [5:4] 1: Ditdo 
2: D2tdo 
EE ERER ZEN 


Mtdo_wpu 0: Disable. 
1: Enable 
Mtdo wpd: 


st 0: Disble 
1: Enable 
Mtms select 
0x8C00_0448 | Mtms_reg Mims_sel [5:4] 

[52 AAN 
1: Enable 
Mirstn select 
0: Mirstn 
0x8C00_044C | Mtrstn reg Mtrstn sel [5:4] 1: Dttint 
2: Detint 

sca 


Mims wpu: 
0: Disable 


Misindv | BA 


Mtrstn wpu: 
Mtrstn_wpu 0: Disable 


1: Enable 
0x8C00_0450 | Ditck_reg Ditck sel [5:4] 


Mtrstn wpd: 
3: 
Ditck dry SN 2] Ditck drive 
D1tck wpu: 
Ditck wpu 0: Disable 
1: Enable 
D1tck wpd: 
D1tck_wpd 0: Disble 
1: Enable 


0: Disble 
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1: Enable 
D1tck select 
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[Address [Register Signal —  [BitPos | Default [Description — — — — 


D 
0x8C00_0454 | Dttdi reg Ditdi_sel [5:4] m 
3 


Ditdi dw | Bal | 0 L A 
Ditdi wpu: 
Ditdi_wpu HEN 0: Disable 
1: Enable 
D1tdi wpd: 
Ditdi wpd "iT 0: Dilo 
1: Enable 


Ditdo select 
0: Ditdo 
0x8C00 0458 | Ditdo reg Ditdo sel [5:4] : 


Dido dv | RA ENER AM 
D1tdo wpu: 
Ditdo wpu 0: Disable 
1: Enable 
D1tdo wpd: 
Ditdo wpd 0: Disble 
1: Enable 


Ditint select 


Ditint 


Ba | 9 | 
Pape 
Ditms select 
0: Ditms 
0x8C00_0460 | Ditms_reg Ditms sel [5:4] i 
3: 
MIA 


2 
3: 
Ditint drive 


D tint wpu: 
0: Disable 


1: Enable 
Ditint wpd: 
0: Disble 
1: Enable 


Ditms wpd: 
0: Disble 
1: Enable 
D2tck select 
9: D2tck 


Ditms div | BA 
Ditms_wpu 


D1tms wpu: 
0x8C00_0464 | D2tck reg D2tck sel [5:4] 


0: Disable 
D2tck_drv MN 2] 
D2tck_wpu 


1: Enable 
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3: 
D2tck drive 


D2tck wpu: 
0: Disable 
1: Enable 
D2tck wpd: 
0: Disble 
1: Enable 
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[Address | Register Signal —  [BitPos | Default [Description — — — — 


D2t 
0: D2tdi 
0x8CO00 0468 | Detdi reg D2tdi sel [5:4] : 
3: 
Fe | Tale 7 
D2tdi wpu: 
1: Enable 
D2tdi wpd: 
D2tdi_ wpd ERES 0: Disble 
1: Enable 
D2tdo select 
0: D2tdo 
Pa a 
D2tdo_wpu 0: Disable - 
1: Enable 
D2tdo wpd: 
D2tdo wpd zz 0: Disble 
1: Enable 


D2tint select 
0x8CO00 0470 | Detint reg Detint sel [5:4] 


T Detint 


2 
3: 
D2tint drive 
D2tint wou: 
0: Disable 
1: Enable 
D2tint wpd: 
0: Disble 

1: Enable 


Ba | 9 | 
| mies 
D2tms select 
0: D2tms 
0x8CO00 0474 | D2tms reg D2tms sel [5:4] a 
3: 
EBENEN 


D2tms drive 


D2tms wpu: 
0: Disable 
1: Enable 
D2tms wpd: 
0: Disble 

1: Enable 
Scl select 
es Scl 


EE) 


GPIO91 
Scl drive 


Scl wpu: 
0: Disable 
1: Enable 
Cl wpa: 
0: Disble 
1: Enable 
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[Address | Register — Signal — BitPos | Default [Description — — — — 


" Sda 
0x8C00 047C | Sda reg Sda sel [5:4] " 

A GPIO92 
aa ao EE [Side oo 

EN 

1: Enable 

EN 

1: Enable 

Pwma select 

0: Pwma 

S GPIO100 


[52] EBEN AEN [Pemadie — | 
END 3 

Pwma_wpu 0: Disable 

1: Enable 

Es 

Pwma_wpd 0: Disble 

1: Enable 


Pwmb select 
B Pwmb 
0x8C00 0484 | Pwmb reg Pwmb sel [5:4] 1 
GPIO101 
BA EBEN M [Pumba —— 
Pwmb wpu: 
1: Enable 
Pwmb wpd: 
Pwmb_wpd 0: Disble 
1: Enable 
Xtlen select 
0x8CO00 0488 | Xtlen reg Xtlen sel [5:4] 
3: GPIOSS 


e 9: Xtlen 
ae [|e Ma 
Xtlen wpu: 
1: Enable 
Xtlen wpd: 
1: Enable 
A 


Idoen select 
0x8C00_048C | Idoen_reg Idoen_sel [5:4] 


x Idoen 
62] 
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GPIO115 
Idoen drive 


Idoen wpu: 
0: Disable 
1: Enable 
doen wpd: 
0: Disble 
1: Enable 
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Address — [Register — [Signal | BitPos | Default | Description — — — 


0: Pbint 
0x8C00 0490 | Pbint reg Pbint sel [5:4] 7 

5 GPIO53 
ae [e Tale 7 

Pbint wpu: 

ET | Wpu 0: Disable 

1: Enable 

Pbint wpd: 
E 

1: Enable 


Rstn select 

0: Rstn 
0x8C00_0494 | Rstn_reg Rstn_sel [5:4] p 

3: GPIOS4 


EE ao pe ZEN 
Rstn wpu: 
Rstn_wpu 0: Disable 
1: Enable 
Rstn wpd: 
Rstn_wpd 0: Disble 
1: Enable 


0x8C00_0498 | Reserve reg | ë O TOO | | —] 
0x8000_0490 |Weseve egg 
Men me EE 


0x8C00_04A4 


0x8C00_04A8 Reserve | leg 
0x8C00 04AC | Reserve reg 


4.23 GEA Accelerator 


4.23.1 GPRS Encryption Algorithm (GEA) 


GEA algorithms are options for the GPRS channels and SC8800 supports both GEA 1 and GEA 2. The 
GEA accelerator is controlled by the MCU. The accelerator generates the cipher bit steam, and the MCU 
performs the final XOR of the bit steams. 


4.23.2 GEA Control Registers 
GEA interface Register Base Address: 0x8D00_0000 


Aadress J Siral [ERR Deut J Demio >] 


ow 0000 — 1600 bytes of keystream 
E ATE per on WORD LEN 
ow | OC7F 


E MODE 0: Encryption Disable 

1: GEA | encryption 

0x8D00_0C80 2: GEA II encryption 
3: reserved 


eed [UG | — — — | C—~S 
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[Address | Signal J BitPos | Defaut | — — — Description 7 


WORD LEN Specify how many words (2 bytes) 
0x8D00_0C84 of keystream need to be generated. 
_ ooo 800 


poe MD 


UB) | 0 | SEE BI DIRECTION — — — bit DIRECTION 
0x8D00_0C88 | > 5:0] First word of Kc 
0x8D00_0C8C Kc[31:16] Second word of Kc 


0x8D00_0C90 Kd47:32] | (15:0) | 0 | Third word of Kc 


0x8D00_0C94 Kc[63:48] | [15:0J | 0 | Fourth word of Kc 
0x8D00_0C98 |  INPUT[15:0] | —E— First word of INPUT 
0x8D00_0C9C INPUTI31:16] | 0 |SecondwordofINPUT | word of INPUT 


Eis START ESTRTEL eri this location to start GEA 
| 0x8D00_00A0 | UCAD RA aa Read only keystream generation 


POLL_REG This is the polling register, when 

high, indicating GEA keystream is 
SEIS OM ready. Software is responsible for 
clearing it by writing O into this bit. 


4.24 Voice Band Codec Register 

DSP Base Address: OxBAO0 

DSP control VB by default. From DSP side, please set OxBD4A = Ox00FO, turn on VB clock, before 
write/read VB control register. 


ARM Base Address: 0x8200_3000 
From ARM side, please set 0x8B000044 = 0x0F8, enable ARM access VB, turn on VB clock, before 
write/read VB control register. 


ARM DSP 
Addres | Address IEA Signal Name Description 
BE | 
S Offset 


0x0000 | OxBA00 | VBCTRLO [|__| Votes band control — — | 
DLO PGA gains, -6 to 27 dB in 3 
dB steps. 
0000: -6dB 
0001: -3dB 
VDACPGO [3:0] : 
AM 
[LU o Reewd SSS O 
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ARM DSP i 
Addres | Address gat Signal Name Description 
ame 
s Offset 


UL PGA gain, 0 to 36 dB in 3 dB 
steps. 
0000: OdB 
0001: 3dB 
VADPG [11:8] 0010: 6dB 
0011: 9dB 
1011: 33dB 
1100: 36 dB 
DLO Side tone gain, -30 to 0 dB in 
3 dB steps. 
0000: -30 dB 
VSTPGO is 0001: -27 dB 
1010: OdB 
1111: Sleep mode 


DL1 PGA gains, -6 to 27 dB in 3 
dB steps. 
0000: 
0001: 
VDACPG!1 [3:0] 0010: 
0011: 
1010: 
0x0004 | OxBAO! VBCTL1 w; 
AA] 9 Reseed i 
DL1 Side tone gain, -30 to 0 dB in 
3 dB steps. 
0000: -30 dB 
VSTPG1 E 1 0001: -27 dB 
1010: 0 dB 
1111: Sleep mode 


[|__| Voice band aux control] 
ENS select 
VADMUX MIC input 
Dou select 
| vous pM 0: Earphone output 
1: Auxiliary output 
0x0008 | oxBao2 |  VBAUX | STEREOEN | P] | 0  |Stereooutputenable — | 
[ [HH | 90 [Reserved ^ 4| 
Microphone bias select 
RR 
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ARM DSP 
Addres | Address ga Signal Name Description 
Name 
s Offset 
0x0010 EIS | VEDADO | VBDAO NO as Seng DM pur dale trom 
0x0014 = aa VBDA1 as | 0 | d. band DAT input data from 
0x0018 | OxBAO6 VBAD VBAD [15:0] EN ms band AD output data to 
: Voice band AD data buffer size, 
VBBUFFSIZ MEABBLEESEE I Tl EN 07159 maps to buffer size 1-160 
0x001C | OxBAO7 E Voice band DAO, DA1 data buffer 
VBDABUFFSIZE | [15:8] size, 0-159 maps to buffer size 
1~ 160 


0x0020 | OxBAOB | VBTEST [|__| Voice band test control — | 
Voice band digital loop: 
00: Normal Mode 
01: Loop1 TX sigma-delta to RX 
sinc4 in 
02: Loop2 TX LP to RX LP in 
VBDLOOP [2:0] 03: Loop3 TX HP to RX HP in 
04: Loop4 TX DSP in to RX out 
05: Loop5 RX sinc4 out to TX 
sinc4 in 
06: Loop6 RX LP out to TX LP in 
07: Loop7 RX HP out to TX HP in 
DATESTSEL > VB Test select, “1/0” sel DL1, DLO 
“0” DAI block is in power down 
Writing 1 to this bit starts the 
VBDAICLK (104kHz DAI clock) 
on reception of the first sample. 
VEDAIGER This bit is automatically s to 0 
by VBDAIRST after reception of 
the last sample. 
DAI mode selection: 
“00”: Normal operation 
“01”: Test of speech decoder / 
DTX functions 
(downlink) 
VBBANMD [6:7] “10”: Test of speech encoder / 
DTX functions 
(uplink) 
“11”: Test of acoustic devices and 
A/D & D/A 
Initial value of this bit is low, 
means after power on and system 
reset, voice band is disabled and 
DSP can program coefficient 
VBENABEE registers and RAM. Set this bit to 
high will enable voice band. This 
bit must be set to 0 when DSP 
writing data to coefficient RAM. 
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ARM DSP 
Addres | Address jid | Seem Name Description 
Name 
s Offset 


ER HSTE If rx analog AD unstable, enable 
VB reset if 1 
oe BYPA [10] NX Bypass rx high pass filter 
Men nh EDU BRS [11] ET Bypass tx high pass filter for DLO 
Ni ind [12] EN Bypass tx high pass filter for DL1 
“1” DSP access data buffer 1, “0 
A aa ES DSP access data buffer 0. 
“1” enable DSP read VB ADC, 
RAMSW EN [14] write DACO, DAC1 data buffer 
when VBENABLE bit low. 


“0” DAI mode input from 
connector, “1” DAI mode set by 
YEDAIMDBER [15] DSP through register VBTEST 
bit7~6 
2’s compliment number added to 
VBADBUFFD ADBUFF_? VBADBUFFSIZE, control AD data 
OROUA | aas TA buffer change for next block. 


| CAS QJ] Reserved | 


Power down Voice band DAC 
| Povoaci |m Tas ANE 
BO |Reewd SOSS 

Voice band Analog loop 1, MIC 

ALOOP1 PGA output to earphone PGA 

ELAUE = 

Voice band Analo loog 2, ADC 
ECGEEIENF andes fer 
HET 0 [Resemed CS 


2's compliment number added to 
DABUFF ? VBDABUFFSIZE, control DAO,1 
data buffer change for next block. 
[ -[HiS| Reseved ^ 
“1” enable ADC data buffer read 
0x0024 | OxBAOB G da VBADDMA EN [12] ELE by DMA. 
“1” enable DACO data buffer read 
VBDAODMA EN [13] EE by DMA. 


A ENE, —— Voice band analog control 
PDVADC Power down Voice band ADC 
digital/analog 
Power down Voice band DAC 
FO mE DLO digital/analog 
0x0028 | OxBAOA VBANAP 


VBDATDMA EN | [14] EE ER S DAC 1 data buffer read 


es MANE — Revd ser Él 
0x0030 | OXBAOC | VBANACS | | | | | | | | [| Voice band analog control 
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ARM DSP i 
Addres | Address gat Signal Name Description 
ame 
s Offset 


Waiting 1-63 1MHz cycle then 

| wexe [mm os set VOSCRST when analog 
VADSCC signal high 

A 0 [Reevd oO | 
Analog calibration period, 07127 

E [14:8] 1Mhz clock cycle, resolution 8ms, 

delay 0-1s. 

[ VECALEN [Tis | 0 [Enable abgcalbralon — 


0x0034 | OxBAOD | VBADCNT EN [7:0] Read ADC data buffer counter 
EOS 


EE E 
DAISSRSTN EC3HEI DAI SSRST n input from SS 
only 
— — ei — Eae [Reserved] 
0x0038 | OxBAOE VBSTATUS 


When VBDAIMODCTL-"0", DSP 
f read connector input value. When 
DAIMODE [5:4] IE; VBDAIMODCTL="1”, DSP read 
y EE bit7-6 value. 


VBDAOCNT [7:0] DACO data buffer counter 

0x003C | OxBAOF VBDACNT ony 
VBDA1CNT [15:8] DAC1 data buffer counter 

only 


0x0040 | OxBA10 DACOEFO | | | J(150J| O0  |Digital DAC coefficient 0 bit15-0 
0x0044 | OxBA11 DACOEF1 | | | A j|[t50| O0 [Digital DAC coefficient 1 bit15-0 
0x0048 | OxBA12 DACOEF2 | | | J(150J] 0O [Digital DAC coefficient 2 bit15-0 


| | | DAC coefficients, upper bits 
DACOEFOTOP | [3:0] | O T Digital DAC coefficient O bit19-16 
Ox004C | OXBA13 PARTO DACOEF1TOP l 4 | O | Digital DAC coefficient 1 bit19-16 
DACOEF2TOP | [11:8] | 0 | Digital DAC coefficient 2 bit19-16 


| op A ee 
0x0200 OxBA80 Loma [ET IR. | [neo EIA Voice band IIR filter coefficient O 


EA COEFRAM PA 


0x02FC | OxBAFF 7 Pf tsa fx Coefficient 128 (total of 128 data) 
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4.25 JTAG Interface 


The JTAG interface can be used either by the MCU or by the DSP. The power-on default setting is for the 
MCU. The MCU can then write a control register to switch the JTAG interface to the DSP side. 


The JTAG interface consists of the following pins. 
e MTDO, test data output. 
MTDI, test data input. 
MTCK, test clock. 
MTMS, test mode. 
MTRST_N, test reset, active low. When used on the DSP side, it functions as DTINT, or test 
interrupt. 


When not used for JTAG, these pins can be used for UART 0 hardware flow control or as GPIO pins. 


4.26 Strapping Pins 
The strapping pins are used for setting up the operation modes of the chip. The basic mechanism is to 
use the hardware reset to latch the high or low values at the pins. 


4.26.1 List of Strapping Pins 
The following table lists the strapping pins on SC8800. 


Table 40: List of strapping pins 


Default Default 

: Strapping S Pull- 

Pin Function Comments 
Pin name aie Function vate | olla! up To 


[RFCTLO | Low | TEST PIN SELIO] | 
ET CT Heo TEST PR SEEN H o to Nr 
Prene f low TEST BEEN | o | No vo] 7 
FRFCTL3 | low TOG DMEM BO | 1 | No | VO |Demutoi8V- 
PRFCTI6 | low |lDO DMEM Bi — — | 1 | No | VO |Defautio8 V - 
PRFCTL4 | low |ANALOG OUTSELMFT]]| — | No | VO |  —  - 
[RFCTL5 | tow [ANALOG OUTSELMFII]| 0 | No | VO | — — 
aen | low VOOG BÜ o ë | 0 | No | vO] 
[RECS | low |lDOJO Bi — — | o | No | VO | — — — 
[RFCTL9 | tow |LDO-SMEM B0 ë 0 | No | VO | 


— 
PRECTLIO | low |LDO-SMEM Bí. | 0 | No | VO [meat 
FRECTLT | low |PRODDRVU] | 0 [No [| VO | S 
[RFCTLIZ | low |PRODDRVÜ | o | No | VO | o — 
FRECTLI4 | low | ARM BOOTMDO ë —]| 0 | No | VO | — S 
FRECTLIS | low | ARM BOOT MDI — ^| o | No | VO |  — — — 


This pin can be 
connected with 
PRODTEST JTAG PIN EN No VBAT | pull-down or left 
open for normal 
operation. 
This pin can be 
pull-down or left 
open for normal 
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Default Default 
Strapping SW Pull- 


A | — [spemton — 
erae S oferta 
KEYOUT THI REMAP TI] [0 — | Yes | vO [See Table 34 


4.26.2 Boot Mode Control 
The following table lists the ARM boot modes and the control through the strapping pins. 


Table 41: Boot mode control 


Strapping SC8800A1 SC8800A2 
Keyout1: pwd 
Rfctl15: pwd 
Rfctl14: pwd UART UART (Default) 


Rictl15: pwd | NAND8 256B 3CYCLE S 
ROM Boor | Keyoutt: pwd | Rfctit4: pwu | 256B | p 


Keyout0: pwu | Rfctl15: pwu | NAND16 256B 3CYCLE | NAND8 2048B 4CYCLE 
Rfctli4: pwd | NAND16 256B 4CYCLE | NAND8 2048B 5CYCLE 
Rfctl15: pwu | NAND8 2568 4CYCLE | NAND8 256B 4CYCLE 
Rfctl14: pwu 

SDRAM Keyout1: pwu 

BOOT Keyout0: pwd 
Keyout1: pwu 


4.26.3 Control of Strapping Pins 


There are several important aspects of the control of the strapping pins. 
Only hardware reset can set the strapping pins. Software reset should not change the strapping controls. 
Some strapping values can be changed by software. 
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5 Package Outline 


90.08 Mic BOTTOM VIEW 
ka 80.15 (&D|C |^ |B 


90.2770.57(289X) A1 CORNER 
1B18171H154141312111D 9 8 7 B 
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Ball Pitch : Substrote Thickness : 
0.26 


Hall Diarnatar : Mold Thlcknags : 


Figure 21: SC8800 289-ball package mechanical drawing. 
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6 Reflow Profile 


This profile is designed for use with Sn63 or Sn62 and can serve as a general guideline in establishing a 
reflow profile. 


0:00.0 200.0 4:00.0 6:00.0 8:00.00 (MALA SS T) 


Figure 22: Reflow profile recommended for 63/37 Sn/Pb solder paste or Cu lead frame. 


Heat-up @ 1 ~ 3 © per sec to 140 °C 

Preheat @ 140 ~ 150 °C for 120 ~ 160 sec 

Ramp O 2 ~ 3 °C per sec to peak temperature (220 ~ 225 °C), temperature over 183 °C for 45 ~ 75 sec 
Cool down to room temperature @ 4 ~ 2 °C per sec to avoid undesired intermatalic compound layer. 
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